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IMPROVED INGOT CASTING SET 


\ DescRIPTION OF A Metuop Now | OYED BY THE UNITED STATES MINT aT PHI 
He. BD. \ 
| sense t sien ioiaal a ao ot ne } noAnran eo } 1 f ont | : ‘ ld - : , 
ihe annual demand lor appronimately me hnunared each pr t of metal. ese Moulds were I ast 1ro 
illion 1 cent bronze pieces. and 60 million 5 cent three piece construction, held together at center by) 
upro-nickel pieces, has brought about changed proc- one wrought band torming a screw clamp Phes 
sses in both the melting and the coining departments moulds were nested in lots of 12 to 16 in a spill pan, 


the United States mint at Philadelphia. their open ends being at about 26 inches from. the 
Che method of preparing ingots of brouze and cupro- floor. After the melter filled the double cavity in each 
nickel for minor coinage work has been entirely unit, a helper, by use of heavy asbestos gloves, would 





A VIEW IN THE UNITED STATES MINT AT PHILADELPHIA, PA. SHOWING A NEW METHOD OF CASTING METAL INGOTS 
hanged. The old process was that followed in the (upon the chilling of the metal) pick up the filled 
lore exacting and deliberate work of gold and silver mould and throw it upon a cast iron table for openet 
ngot making, that has been in use here for years. to release clamp and clear ingots \iter which thi 


Chis consists in dipping one small cup mto crucible of | moulds were swabbed with dope of same kind, r 
1olten metal, as many times there were bars to be clamped and replaced in pan ready tor second pouriny 


made. In the case of the more precious alloys above hese ingots were about 14 inches long by 3 inches 

lamed, it meant 70 or more bars to be moulded trom wide and weighed about 4+ pounds. If melting cond: 
aa tions were favorable. tive melts of bronze or thre 
*Assistant Superintendent Melting Deoartment | ~ \T ¢ " ” 


melts of cupro-nickel, each weighing about 240 pour 
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furnace in a little more than 8 hours. 
lhe chang contemplated was brought about by the 


vere made per 


demand for more coin in 8 hours Chis meant either 
iting upon more ingots or increasing the size of 
nd increasing the size of the ingots. It was de 
ill two 16-inc) 1] ind increas¢ the 
( wot t t Ze unds, making its 
24 t j lt) he 
| 1 b t { | Bo CaN down LU1Lis 
‘ ( t “ — t 70/1000 i ‘ 
l ( ] ( } ] | rolls ind 
( at l iu rea ed \l) Ingots 
( ir I 1 tl ut i il) i c 
) ~ Cl ( ( I { ( ( LliliC adit 1 
a) ( it! l 8 I ©3s ts 
t « ‘ +] 1 t p e irger st 
troke the cuttet 1 kel or 6 bi ‘ 
} eneath the 1 1 place 
( ut u ld ( 
! 1) t t 1 ‘ r nN t ( i 
de e a mou S 1 that 
ese la e bars ( 1 thie il tila l 
e per pound, and increase the ed ( 1g 
met I l ble I mou | he icl there r¢ oO 
QO or 1] irs now to a full crucible (No. 8O) made the 
ttit f the crucible from furnace and tilting above 
uring into 11 different small mouthed moulds 


feasible. In the case ot the cupro-nickel 
vefore the last bar would have been poured | 

method, the chilling effect of the metal would be 
the detriment of the ingot Direct pouring 


ulds from tilting crucible and reverberatory tur 


( vas tried, but here where the theory sounds so 
rue, we were unable to properly, and with any degree 
precision, control the stream ot molten metal, en 


ing a uniform stream to be poured, and check same 


proper moment There was evolved from these 
tests the method now practiced and the moulds used 
| 
re clearly shown in cut which | now describe 


\ turntal all bearings, 


tationary 


le mounted upon carries 1] 
ertical castings ranged equidistant on a 


( t circle [hese are the plane OT back pieces Ol 
t mould lhe grooved piece or mould proper, is 
clamped against the plane face in the vertical posi 
| vl I moulds are ready to he filled he lower 


shell or movable part, has two lugs or 
ons which rest in two adjustable bearings bolted 


table. Tl shell part of mould when released can 

lrop to a 45 degree angle, at which inclination 

1 el iner edge rests against the under edge oO! 

the iti back, thus holding it firm for recovery 

rt 

lat device is clearly show in cut wo 

( ertical clamp bars are made eccentric with holes 

<s, that tie them to plane upnght. When han 

dl nt in a radial direction the slight rotation given 

( idle has brought the eccentric rod to bear at 3 

upon lugs of shell, thus securely clamping shell 

nould lo release, clamp bars are slightly 

rotate way from mould and pulled off of lugs, when 

to 45 degree position. Provision against weat 

djustment is taken care of by using an eccen 

trl ou hing in ¢ l h link held 1} place by. a set screw 

With this set of moulds, two melters pour each bar, a 

e No. 5 graphite dipping cup being used. The sec 

ond melter starting his pour just before the first emp 
ties his cuy 

By this practice a melt of eleven bars can be taken 

oft > minutes. This time could not be duplicated by 


lifting crucible (No 


different moulds. 


80) from furnace and pouring 11 
conservation, by 


heat 


Besides the 
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our method, is pronouncedly ahead of lifting cru 
ble trom furnace, and the life of the crucible not « 
dangered by temperature changes and mechanical pu 
ishment. After taking ingots from moulds they 

pickled, cooled, filed and then sheared of shrink 


head. The moulds are made heavy to prevent warpa 
and also to provide ample metal for resurfacing. 1 
shell weighs 130 pounds and the stationary piece 


both have two heavy ribs the entire length of tl 
backs. A high blast test, heavy mould oil is used 
this work uuraged to believe the lif 
bronze will be. indefinitely long; 


and we are enc 
these moulds on 


cupre-nickel, however, with such high temperati 
years’ service would be all we could expect 
MINERAL RESOURCES—COPPER. 
\bout half way between Harput and Diarbel 


lurkey, at Arghany-Maden, is a copper mine whi 
is been worked since prehistoric times. The outp 
is partially refined and molded into round ingots 
a near-by smelter and transported by camel cara\ 
near Samsun, where it 1s further refined, an 
then shipped abroad. It is the only mine in operati 
in this part of the empire, but it barely pays expens 
on account of the scarcity ot fuel: wood 1s used, b 
it is very expensive. Until the water power from tl 
figris river is utilized or a railroad is built to bring 
coal it will remain an almost profitless industry. 
Out of this mine runs a stream of copper wate 
which would pay well if the copper were precipitate 


T ) 


| okat, 


ut of the solution, but no such attempt has bee: 
made. ‘The government and the owners of the mine 


who operate the mine together, several years ago 
fused a proposition made by a French civil engine 
who offered large annual payments for the privileg: 
of recovering the copper from the stream. The proc 
he intended to use was the precipitation of the coppet 
from the water by means of iron filings. 


NEW USES FOR INFUSORIAL EARTH. 


Infusorial earth is being mined more actively in ‘ 
fornia and Nevada, which produced nearly 90 per cent 
of the 6,528 tons output last year in the United States 
The value averaged $10.50 per ton. 

Heretofore diatomaceous or infusorial earth has been 
largely used as an abrasive in the form of polishing 
powders and scouring soaps, but the United States Gx 
logical Survey finds that of late its uses have been cons! 
erably extended. nature it has 
been used in the manufacture of dynamite as a holder of 
nitroglycerine, but so far as known not in the United 
States. Its porosity also renders it a nonconductor of 
heat, and this quality in connection with its lightness has 
extended its use as an insulating packing material for 
steam pipes and boilers, and as a fireproof build- 
material. In this country a new use of the material 
is reported in the manufacture of records for talking 
For this purpose it is boiled with shellac, and 
the resulting product has the necessary hardness to give 


rou id results. 


Because of its porotl 


safes, 
Ing 


os 


machines 


In Europe, especially in Germany, infusorial earth has 
lately found extended application. It has been used in 
preparing artificial fertilizers, especially in the absorption 
of liquid manures; in the manufacture of water glass, of 
various cements, of glazing for tiles, of artificial stone, of 
ultramarine and various pigments, of aniline and 
alizarine colors, of paper, sealing wax, fireworks, gutta- 
percha objects, Swedish matches, solidified bromine, 
scouring powders, papier-maché, and many other articles. 
Chere is a large and steadily growing demand for it. 
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METAL SPRAYING 


A DESCRIPTION OF A NEW PROCESS FOR THE PRODUCTION OF A METALLIC COATING ON ANY MATERIAL. 
By R. K. Morcom. 


The spraying of metals from the molten state in or- 
der to produce a powder is an old idea, and the spraying 
of a liquid to produce a covering of paint, varnish, or 
enamel is also well known. The subject of this paper 
is akin to them both, but has for its object the produc- 
tion of uniform metal deposits by means of a spraying 
process. 

The exact theory of the process is complex, and at 
present not completely understood. The spraying may 
be accomplished in various ways. Practical experience 
is demonstrating how apparatus of increasing technical 
convenience for the purpose may be made. 

The earliest attempts were carried out by melting the 
metal in a pot, forcing it through a fine nozzle under 
high pressure, and then with steam or a gas spraying it 
on to a surface. The apparatus developed for this 
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against the body to be coated by means of gaseous jets 
expanded from considerable pressure.7 

The results achieved were a _ great 
on the older method. 

To produce the metallic powders the metal had, oi 
course, to be subjected to one of the known pulverizing 
processes, such as distillation, grinding, or spraying 
he suggestion that the pulverization and deposition 
could be combined in one apparatus was then made by 
the inventor Schoop; and his researches resulted in the 
perfecting of the apparatus covered by his colleague 
Mort in British Patent No. 2801, 1912. 

The steady improvement of this apparatus in the lab 
oratories of Schoop and his associates has resulted in 
the machine (Figs. 1 and 2), the construction, working, 
and theory of which will be described in this paper 


improvement 
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FIG. 1. SECTIONAL DRAWING OF 

purpose was in many ways troublesome and cumber- 
some, and the use of it was practically confined to 
metals and alloys of low melting point. The spraying 
medium was kept hot by various devices, and an at- 
tempt was made to keep the metal molten right up to 
the moment of application.* 

The fact, however, was observed that under condi- 
tions of temperature and expansion of the gases such 
that the metal could not have been molten throughout 
the process, adherent coatings were sometimes formed. 
These experiments, and careful observations of the 
spreading and adhesion of bullets fired at an iron plate, 
suggested the néxt stage of development. 


Metallic powders were driven at high velocity 


* See British Patent No. 5712, 1910, M. U. Schoop; also Journal of the 
Institute of Metals, vol. iv., No. , 
Pp. 321 


2, 1910, p. 307; also No. 1, 1911, vol. v., 


+ See Schoop, British Patent No. 21066, 1911. 





THE 


SPRAYING MACHINE OR “PISTOL.” 


The essential parts of the machine, or “pistol” as it 
is called, are a combined melting and spraying jet and 
a feed mechanism. The metal, in the form of rod o1 
wire, is fed to the melting flame. The flame can be formed 
by coal-gas, water-gas, acetylene, hydrogen, etc., burning 
in air or oxygen according to the metal used. The gases 
are supplied at such pressures as to prevent blowing out 
and to ensure a highly deoxidizing flame. ‘The spraying 
jet can be of carbon dioxide, nitrogen, air, steam, etc. ; 
it is fed at such a pressure as to produce a sufficiently 
high velocity for successful coating. The various pres 
sures must be carefully kept constant by accurate gauges 
and reducing valves. 

The feeding of the wire is accomplished by a small 
pneumatic motor, driven by the spraying medium either 
in series or parallel with the main jet. 

The dimensions of the wire, nozzle, and feed mechan- 
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al with the ditterent metals, and the nozzles and 
ret nec! iré » designed as to be readily inter- 
I eal i¢ 

nall work hand operation 1s sufhcient ; but, proba 
é rer rk 1s undertaken, it will prove con 

( ent e mechanical traverse and control. 
tain the best adhe e surface on to which 
the metal is sprayed must be thoroughly clean and of an 
pr I ( ea ke tii lepo if Sand blasting 
it p ! s been found best Shot gives too 
lish ul ( Such surfaces as fabri od, un 








rHE SPRAYING MACHIN} 
glazed earthenware, and asbestos require only freedom 
from as their surfaces give a natural key. 

The mention of wood and fabrics as suitable sub- 
stances to by means of an apparatus in which an 
intense flame is used May Cause some surprise, which will 
be imecreased the statement that celluloid, and even 
explosives, can be safely metal sprayed. 

lo make this less remarkable it will be well to enter 
here upon a brief account of the theory so far developed 
to lain the operation, referring to Fig. 4 

Che melting jet 1s focused on the tip of the wire. The 
spraying jet, cold from expansion, strongly draws for 

the products of combustion in the centre of its 
cone, and by its draught drags off minute particles of 
metal, either in the plastic or molten state. The central 
consists of metal particles, some cooled to 


prease, 
coat 


by 


eX] mn, 


ward 


cone, there rore, 
solidity, 
rounded by a protective reducing atmosphere. 
This cone is hurled forward with great velocity on to 
object to the outer 
With a given design of jet there is only a certain vol 
air-jet which can be filled with flame, and 
this flame a limiting temperature which cannot be 
exceeded. The wire, passing through this cone of flame, 
receives heat, partly by radiation, but chiefly by conduc 
tion, and becomes melted; but there is a definite limit to 
the amount of heat which can be picked up by the wire 
passing through the flame, and a definite limit to the rate 
at which it can be melted. This cannot be increased by 
forcing more gas into the flame, as the extra gas is 
merely blown away by the air-jet. It is possible to in- 
crease the rate of melting by shaping the nozzles so as to 
leave room for a larger cone of flame, and experiments 


some molten, and some, perhaps, gaseous, sur 


the be coated by jet. 


ume left by the 
has 











INDUSTRY. Vol. 12. No, 10, 








are in progress on this point. There is, therefore, a defi 


nite most economical quantity of gas which should be 
used in the pistol, this quantity being about 1.5 cubi 
foot of hydrogen per minute, and 0.5 cubic foot of ox 
about foot of coal-gas to 
foot of oxygen for the present standard designs. 

In refractory metals these quantities may be increas« 
slightly, as a slightly higher temperature can be obtained 
if the burning gases are under a pressure greater tha 
atm and this occurs if the gas quantities ar 
the inner surface of the air-jet acting to som: 
as an enclosing wall to the flame. On the ot! 
hand, for the more easily fusible and oxidizable metals 
such as tin, lead, and zinc, it is advisable to 
quantities rather below the figure given, so as 
any possibility of overheating and burning 
I the 

The outer jet performs a threefold purpose, it keeps 
the nozzles and wire cool, it cools the object, and it pr 
duces the requisite velocity. 

] 


O.8 cubic 0.65 cu 


fen, Or 


spheric, 
I 
] 
creased, 


extent 
keep the va 


portion 
wire 


lhe velocity of the air leaving the jet will be inde 
pendent of the volume discharged, and depends onl) 
upon the pressure at the jet, so long as there is no dis 


turbance due to the entraining of air from the surround 
This, of course, will actually occur in, 
practice, and the layer of air must have a certain thickness 
in order to prevent its being broken up, and its velocity 
destroyed by mixing with the surrounding atmospher: 
[n addition to this, the air-jet has to atomize the molten 
metal, and accelerate the particles up to its own velocity 
so that to perform this a certain mass of air is required 
As at present constructed the standard pistol 
about 0.55 to 0.6 cubic foot per minute for every 1 Ib 


ing atmosphere. 


uses 











THE 


“PISTOL” COUPLED UP FOR HAND WORKING 
per square inch air pressure, so that with an air supply at 
80 lb. per square inch, which is a very suitable figure for 
ordinary spraying, the air consumption will be from 45 t 
50 cubic feet per minute. 

lhe mass of this will be from 830 to 920 grammes, anc 
the mass of metal sprayed by this air will be from about 
S grammes in the case of iron to about 200 grammes in 


the case of lead. 
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How effective the cooling is, is readily shown by the 
t that the hand can be held in the jet, so as to receive 
coating of metal, without inconvenience. 

Samples are shown of wood and fabrics coated with 
etal and quite undamaged. 


[he action of deposition is probably a complex one. 
he minute particles of solid metal are driven with such 
rce against the object that, in some cases, they fuse, 
t, owing to their small relative size, are promptly 
illed by the object to which they adhere. If any of the 
rticles are molten or gaseous they will adhere. In 
ldition, the suddenly chilled particles are possibly, or 
ven probably, in the state of unstable equilibrium found 
| “Prince Rupert’s Drops,” and act like so many minute 
mbs, bursting on impact into almost molecular dimen- 
ons, and penetrating the smallest cracks and fissures 
the object. 

[he process requires some care in manipulation as, by 


le 1—Weight of .1 Square Foot of Various Metals Co 


ated to 
a Thickness of 0.001 inch 

Density Weight Metal only 

foe” EO 2 

Metal i p= 5 = oO = 73 
luminum 2.65 177 0.0148 6.62 12.5 0.186 
rass 8.5 537 0.045 20.2 8.0 0.36 
nz¢ &8 565 0.047 21.1 9.5 0.45 
e! : &9 560 0.0468 21.0 10.0 0.47 

ipro nickel 8.9 560 0.0468 21.0 - 

n 7.8 492 0.041 18.4 a3 0.144 
Gold 19.3 1210 0.101 45.5 ; ean 
Nickel 8.9 560 0.0468 21.0 36.0 1.68 
Silver 10.5 660 0.055 29.7 — ‘Pr 

n 7.3 460 0.0384 17.3 30.0 £35 

I ee 450 0.0376 16.9 11.0 0.415 
ead 11.4 720 0.0600 26.9 3.25 0.195 
Table I1—Data for Spraying Various Metals. 

o..«*® Gas used per Minute, Cu. Ft. 

~—ee cat 8 

% © #6 3 v - : 

o5e¢ SES PF 5 : 5 
Metal. Ete 2&- 3s ~ = be 

Qtsza08 fr 6 § 6 
luminum 1.0 9.5 1.5 0.5 0.7 0.6 

USS 0.8 17 is 0.5 0.8 0.65 

SE a 0.8 17 | 0.5 0.8 0.65 

pper soa aaa 14 1.8 0.6 

upro. nicke ose. OO 12 1.8 0. 
ld cre oe 0.8 45 i 0.5 
n lo teae wae 8 2.0 0.7 : 
ead ness 3.0 300 1.0 0.35 0.45 0.4 
kel : cnevts. A 9 2.0 0.7 
lver ; eee Oe 18 | 0.5 
in pate er eacs 2.0 200 0.8 0.3 0.35 0.30 
In 1.0 45 1.2 0.45 0.55 0.5 


Blanks in Coal Gas column indicate that 


se metals are not vet complete 


experiments with 


arying the conditions, it is possible to spray porous or 
10n-porous coatings, and, with some metals, anything 
trom a pure metal to a pure oxide. With care, however, 
non-porous, oxide-free, adherent coatings can be pro- 
‘uced, of almost any metal on almost any solid. 

In addition to metals, it is possible to spray fusible 
non-metals, or, by stranded wires, allovs of metals or 
mixture of metals with non-metals. 
lhe process is so new that its uses are still partly to be 
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developed. But it is easy to see that it may have fat 
reaching value for protective coatings against weather o1 
fire, for ornament, for electrical resistance and conducto1 
for the production of special alloys, for joint making, a1 
for many other purposes. 

Quite in a different category comes that of very fin 
casting. The surface of a pattern, polished or slight! 


greasy, is most minutely copied, and it 1s possible to pro 
duce process blocks very rapidly. It may be usetul 


line moulds before pouring in a metal. The application 
of the process to the production of very fine or coars 
metallic powders is being investigated 

The costs of the process are not prohibitive, and, even 
where higher than alternative processes, the great range 


, Compresseo AIR B 
( OBJECT TO BE COATED | 














= SSUUTCT STE TUTTE aad — (+ at — = sting 2S: F 
al a —_ <Sool ial cc 
j — 7 Merat PARTICLES 
\ OxvAYOROGEN IXTUSE \ ; 
( { cin D : Wire. Metts HERE (A 4 
\WIRS TO BE SPRAYED 
FIG. 4 DIAGRAMMATIC REPRESENTATION OF MELTING AND 


SPRAYING JETS IN ACTION. 
and adaptability of this apparatus, and its independence oi 
muffles, pots, etc., may make it preferable. 

A. table of gas-pressure and feed rates is appended to 
give some idea of costs. 
on a commercial scale 
operation. 

The bulk of the work has hitherto been carried on in 
laboratories, but the apparatus is gradually becoming 
used in the more progressive factories, where extended 
facilities, and the knowledge of specialized requirement 
will ensure a rapid improvement in technique and results 

The research on the lower melting-point metals ha 
been greater than on the others, and undoubtedly the econ 
omy with them both can be greatly improved. Preheat 
ing of gases and air, supplementary flames acting in 
front of the main jet, and electrical methods of heating, 
are all still the subject of experiment. 

That the experimental stage has been passed for many 
uses can be seen from the apparatus and sample of work 
done, which accompany this paper. 


[-xperience and extended us: 


should soon reduce the cost of 


MID-YEAR SPELTER STATISTICS, 1914. 


Figures compiled by C. E. Siebenthal, of the United 
States Geological Survey, from reports by all zinc smel 
ters operating during the first six months of 1914 show 
that the production of spelter from domestic ore in that 
period was 171,496 short tons and from foreign ore 3,562 
short tons, a total production of 175,058 tons, compared 
with 166,463 tons for the last half of 1913 and 180,213 
tons for the first half. The spelter made in Illinois in 
creased about 9,000 tons, that made in Kansas declined 
about 8,000 tons, and that made in Oklahoma increased 
about 5,000 tons, compared with the quantities of spelte: 
made in those States during the last six months of 1913 
The stock of spelter held at smelters on June 30, 1914, 
was 64,039 tons, against 40,659 tons at the beginning ot 
the year and 21,856 tons at the middle of 1913 

From the foregoing figures and the records of the Hu 
reau of Foreign and Domestic Commerce it is calculated 
that the apparent consumption for the period was 149,363 
tons, which, compared with 132,387 tons for the last half 
of 1913 and 153,073 tons for the first 


half, seems not 
much below the normal. 












esses in which it 1s to be employed. 
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REFINED COPPER* 


MERS AND NOT GENERALLY KNOWN, 


By LAWRENCE ADDICKSs. 


\ny adequate classification of a material of commerce 
uch as copper must take into account both the limitations 
t the metallurgical processes by which the material has 
been obtained and the needs of the manufacturing proc 
The metallurgical 
methods depend in turn upon the nature of the ores or 


other sources of supply and the manufacturing ones upon 


the ultimate uses of the finished product. 


lhe world’s copper supply comes from four main 
ures ulphide ores, oxidized ores, native ores and 
rap. Perhaps the chief chemical characteristic of cop 
per is its affinity for sulphur and the largest deposits of 
pper ores consist of more or less complex sulphides. 
.ear the urface these ores are frequently altered to 
yxides am rbonates by atmospheric influence and there 
re also large deposits entirely free from sulphur. Native 
ypper ores where the copper exists as tree metal occu 
in vari parts of the world in small quantities, but 
tably in the enormous deposits 1n the northern peninsula 
of Micl wan, where they form the source of the so-call 
lake ( Opper 
Metallurgically there are three typical processes for 
producing crude or unrefined copper from the ore, based 
m the general principles of oxidizing sulphides and re 
ducing oxides, (a) roasting, smelting and converting, (b 
ilternate oxidation and reduction and (c) direct red 
tion of oxidized ores. (a) which ts a strongly dizing 
p ess by which the great majority of the American pr 
uction is made from sulphide ores, results in the almost 
complete elimination of impurities which have volatile 
oxides, including some of the worst enemies of refined 
copper, such as arsenic. Converter bar nearly always 
runs 99 per cent copper plus silver and is not likely to 
carry more than a few hundredths of a per cent. of any 
impurity but nickel. (b) is the old Welsh process, still 
ul ed to some extent abroad, based upon the reaction be 
tween copper oxides and sulphides to eliminate sulphur 
as sulphur dioxide gas and carried out in a long series of 
roasts and fusions in reverberatory furnaces. The re 
moval of impurities is here imperfect although they ma 
be to a certain extent segregated in a portion of the prod 
uct, whence he origin of the “Best Selected” copper of 
(G;reat Britan When the ores are wholly oxidized the 
ypper may be recovered by direct reduction in blast 
furnace (c) and as this is a strictly reducing process the 


uns over 96 per cent., due 


er impurities reduced 

Except in the case of “Best Selected” and similar Eng 

h coppers, all of the products from the foregoing pro 
further treatment or refining, which 

fire refining 


resulting black copper seldom 1 


to iron and oth 


iven 
broa 11) 


are 2 
may be 
electrolytic ré 


Fire refining 


esses 
livided into furnace or and 


hning 


is based upon the scorifying effect of cu 


prous oxide upon base metals contained in a bath of mol 
ten coppet Che crude copper is melted in a reverbera 
tory furnace and air blown into the bath. Suprous oxide 
rapidly forms and dissolves in the bath, 


the blowing being 
stopped at before the saturation point. In this way 
oxygen is carried to all parts of the molten bath and when 
there are any metals present which are more easily oxi 
dized than copper, cuprous oxide is reduced back to cop- 
per and the oxide of the impurity is formed. If this oxide 
is not soluble in the molten copper it will float to the sur- 


Meetine of the Institute of 


I 


Annual Americar 


at Chicago, 


*A paper ft ented at the 
Metals, 


September 7-11, 1‘ 


face where it may be removed by skimming. As coppet 
stands high among metals in the order of nobility the me 

tallic impurities with the exception of the precious metals 
may be readily removed in theory. In practice whil 
elimination proceeds rapidly while considerable quantiti« 

of impurities are present, the rate diminishes until traces 
are reached which cannot be slagged off with any reaso1 

able amount of scorifying. Therefore furnace refining is 
limited in its application to relatively pure crude copps 

unless a low grade refined copper is contemplated. Less 
than ten dollars’ worth of silver and gold per-ton will 
justify electrolytic refining. 

Returning to the bath of molten copper which has beer 
skimmed clean, it to reduce the excess cu 
prous oxide dissolved, and no better way has yet bee 
devised than the old Welsh process of cov ering the bat 
with a protecting layer of charcoal or low sulphur co! 
and then forcing the butts of green trees or poles or har: 
wood beneath the surface by means of suitable tackl 
Che cuprous oxide is reduced in this way until a norm 
amount corresponding to an oxygen content of from 0. 
to 0.07 per cent. is left when the ce yper levelops its bes 
physical characteristics, the condition of the copper being 
followed by the appearance of the fracture of small but 

in a or “say ladle’ which is a sort « 
ductility test and by the swell or depression of the surfac« 
of an ingot as it cools, which indicates the gas content 
Che copper is then cast by means of one of the several 
types of ladling machines which have been very 
fully developed in recent years. 

When the copper is to be electrolytically refined it i 
first given a rough furnace refining and cast into anod 
plates, which are then electrolyzed in a strongly acid solu 
tion of copper sulphate of nobility ap 
plies, but the great preponderance of copper over the im 
purities is now an aid it assists the selective action 
the current in depositing only copper at the cathode. Sil 
ver and gold are also saved as they are insoluble in tl 
electrolyte chosen and fall to the bottom of the tank a 
anode mud or slimes to be separately refined and parted 

It is quite evident that copper entering an electrolyti 
refinery must entirely its identity and that the purity 
of the resulting cathode copper will depend upon the con 
ditions under which electrolysis is carried out rather than 
upot nomentary quality of the day’s anodes. There 
fore it is not necessary to consider whether the input be 
converter bar, black copper or Lake mineral when buying 
electrolytic, but simply whether the product meets the ac 
ted standards of quality for electrolytic copper. 
Electrolytic cathodes should be very pure. They gener 
ally run about 99.95 per cent. copper, much of the missing 
0.05 per cent. probably being hydrogen. The metallic in 
purities generally total about 0.02 per cent. Except f 
the fact that individual cathodes may vary more or less it 
impurity content they are ideal material for brass making 
Copper producers, however, have never encouraged th« 
sale of cathodes, as there is apt to be some shrinkage 11 
weight during shipment owing to the comparative eas« 
with which nodules or small pieces can be detached either 
accidentally or intentionally. Also cathode shipments un 
balance the work in a refinery in proportion to their mag 
nitude, as melting cathodes into market shapes is a dis 
tinct part of the process. 

This melting is done in a reverberatory furnace a1 
originally was an exact duplication of the fire refining al 
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As the cathode copper is already pure, 
a simple melting is all that should be required, but molten 
copper is so susceptible to contamination that until re- 
ently the gases from combustion, iron in the rabbles, etc., 
vere absorbed ‘to a sufficient extent to require actual re- 


ready described. 


fining. At the present time large quantities of cathodes 
are being added to the molten charge during ladling and 
earlier, basic furnaces are being substituted for acid ones, 
thereby suppressing slag formation, and attention is being 
paid to keeping coal ashes from blowing over from the 
firebox, so that a true melting without refining is being 
ipproached. It is well known that cathode copper when 
drawn into wire will show an electrical conductivity some 
two per cent. higher than the same copper after a subse- 
juent fire refining. This is probably due partly to the 
fact that chemical impurities in the cathode are chiefly 
present as a mechanical mixture due to adherence of 
anode slimes which are dissolved in the copper when 
nelted, making a high resistance matrix around the cop- 
per crystals when the metal is cast and cooled; and partly 
to contamination during melting. It seems probable that 
he conductivity of perfectly pure soft copper is in the 
neighborhood of 103 per cent. of the Matthiessen stand- 
rd in common use. 

Lake ores are low grade native copper deposits, which 
are mechanically concentrated to an 85 per cent. mineral. 
[his is melted and, after skimming off the slag formed by 
the remaining gangue, is given a fire refining as pre 
described. The Michigan mines are among the 
oldest, largest and deepest in the world. Thirty vears ago 
Lake copper was the standard of the industry. The sur- 

ce ores were remarkably free from objectionable im- 
purities and copper of the highest conductivity was read 

produced. The first electrolytic copper to.come on the 

irket was of irregular character due to lack of familiar 
with the principles of this new process and for a con- 
iderable time Lake copper was deservedly considered 
uperior. With increasing depth, however, many of the 
ines showed increasing quantities of arsenic and indeed 

| Lake copper may be considered as arsenical copper, 
lthough in some brands the arsenic is very low. The re- 
t was that electrolytic copper began to take precedence 
for electrical work, as its conductivity could be absolutely 
lepended upon, and Lake began to fall back upon superior 
qualities, a term which defied exact definition. 

It is now generally admitted that high conductivity 
lake copper cannot be distinguished from electrolytic 
‘opper, while low conductivity Lake is really an alloy of 
‘opper with arsenic which has certain desirable properties 
for special uses. Nearly all the elements which markedly) 
lepress the conductivity when alloyed with copper are 
helpful in developing desirable mechanical properties, for 
example, phosphorus, aluminum, and silica. High arsen 
ical copper running about 0.4 per cent. arsenic has now a 
pecial market for making firebox plates in Germany, and 
uses are beginning to be found for the intermediate 
grades. One of the large Lake companies maintains its 
own electrolytic refinery, and in this way recovers a small 
amount of silver and eliminates the arsenic, the product 
still being classed on the market as Lake, although it is 
equally electrolytic. The old prejudice in favor of Lake 
on general principles has now largely died out, but only 
with the contemporaneous retirement of the older genera- 
tion of wire mill managers. Lake copper should be clearly 
graded by arsenic contents into a series of alloy coppers. 
the class at one end competing with electrolytic on its own 
ground, and the other classes sold in competition with ar- 
senical copper from other sources, a field which has only 
lately been properly appreciated. 

The last class of copper produced which we have to 
consider is that generally known as casting copper, a very 


iously 
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loose term covering a multitude of sins. There are three 
main sources of casting copper (a) from converter bar or 
black copper from smelters whose ore supply carries 
quantities of silver and gold insufficient to pay for refin 

ing, (b) by-product copper not up to standard electrolytic 
grade occasionally produced by refineries and (c) the re 

sult of smelting scrap reclaimed from all sorts of new and 
old work. The first is often of excellent quality, onc 
well known brand being maintained at 99. 8O per cent. Cu 
or better, and is generally comparable with English best 
Selected. The second class is generally an arsenical cop 
per and is not now often seen as the refineries are now 

adays able to eliminate arsenic from the process in othet 
ways. The third class is generally foul, but often suitable 
for common castings as the impurities help the foundin: 

pure copper being a difficult metal to handle in a foundry 

The copper contents may run below 99 per cent. Cu., 
however. 

Specifications for Lake and electrolytic copper may be 
readily drawn and after a thorough investigation the 
American Society for Testing Materials has issued a set 
which should be generally accepted by engineers, as it has 
already been by the large refineries and wire mills. Cast 
ing copper presents a specification problem hopeless of si 
lution at the present time, as there are well known brands 
in the market with the widest imaginable. range of im 
purities, all of which are being kept consistently within 
a certain range of quality for each individual brand and 
which find a market for various special uses. About the 
one thing that can be said of casting copper 1s that neither 
a conductivity nor a ductility test is applicable in the na 
ture of things. 

THE COPPER. 
Turning now to the uses for copper, they may be broad 


USES OF 


ly classified as follows: (a) wire and other shapes for 
electrical purposes; (b) sheets and plates for non-ele 
trical uses; (c) copper castings, generally for electrical 


use; (ck) in alloys such as brass and bronze; (e) special 


purposes for which small quantities of alloyed impuritic 
may be advantageous. 

Electrical use immediately imposes a conductivity re 
quirement which rules out everything but electrolytic and 


high conductivity Lake, which, as before stated, are pra 
tically identical coppers. Most of the electrolytic refiner 
ies figure on averaging about 100.0 per cent. soft in the 


electrical conductivity of their outputs. Occasional lot 

may reach nearly to 101.0 per cent. and some may ap 
proach 99.0 per cent., while 98.5 per cent. is the usual re 

jection limit, but it is very unusual for a refinery to ship 
anvthing for electrical use which is below 99.0 per cent 
No distinction is made between cakes, wirebars and in 
gots, more than one shape often being cast from a single 
furnace charge, so that there is nothing to be gained by 
ordering wirebars and then cutting them up, when ingots 
are desired. 

Unless electrical use is specified it is customary to allow 
an additional leeway of one per cent. in conductivity to 
the refiner, but he rarely needs this and prefers to main 
tain the higher standard, as copper is often resold several 
times before it comes into the hands of the actual user 
\s copper from a single furnace charge will carry prac 
tically uniform chemical inpurities, shipments on an indi 
vidual order should be filled from as few furnace charges 
as possible and all wire bars and cakes should be stamped 
with marks identifying these charges. The refiner will 
always consider complaints on a furnace charge basis if 
they are of a chemical nature. If they are indefinite he 
will generally investigate what other customers received 
copper from the charge complained of, and in the absence 
of other complaints will demand a bill of particulars be 
fore giving the matter serious consideration, The con 
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furnace charge is generally determined at 
several times while the charge is being cast 


and this precaution together with the ample margin above 


] 


ejection limits which is maintained have practically 
lished nductivity complaints, 
EFFECTS O} MI RITIES 
\' 1 ris nott be put t n elect l use 
uct 1 1 t pecial \ lue « cept as a ertincate I 
( e tha al ( | ertain cl tT in 
( e refiner divides impuritt into three classe 
( epre conductivity, such irsenic and ant 
1 that impair ductilit uch le telluriu 
mu nd those hich are of lue if reclaim 
I v piatinum il The ele 
ent lepre nductivity are kept wit b — 
tiie uct t test re ul | made | sf | 
( lure re laime will hnev¢ reach ql intiti Su 
11 the p l p perties r the coppt if 
uld 1 re-refine at u pper. The remaining 
| ne elements impair ductility 1s more 
t t tl We |] that bismuth, lk tel 
iriui ibly seleniu ike copper v brittl 
eve ( ent in vé ll quantitie \\ 1 
evi to write a specification limiting thes« 
puriti t presence of small amounts of other in 
urit vill neutt ilize their bad effects. We lo know 
{ t f lead up to 0.005 per cent. have no per 
ceptible effect in mill practice or in alloys. Double thi 
unt shows mild effects. Lead is about the only one of 
le group ev net with in sufficient quantity to be of in 
terest \ these elements are practically insoluble 
ppe the effect on the conductivity is directly propor 
tional to the amount present and consequently negligible 
must be understood that an element like lead is al 
s present in small amounts in refined copper and the 
ere fact of its presence as shown by a delicate qualita 


no basis for complaint. It should be further 


ell | that the determination of the small: quanti 
1¢ purities in refined copper quantitatively can only 
be done with even reasonable accuracy by a chemist wl 
has had large experience in this particular work \ 
representative analysis of refined electrolytic copper 
would be somewhat as follows 
C onductivit innealed ) .. » 100.0 Ti 
(oppe Q9 O3000% 
Sil e1 0.00100% 
(,0] , OCOOO1Y 
Sulphur O.00300% 
() rey 0O.O0400C0% 
fron ; OCO3Z50% 
\ickel : ; : OCOL00% 
\rsenn oe Q.00200% 


OOOZ009 


ny 
\luminun O.00100% 
Phosphort Trace 
ead 0.00200% 
nuth Trace 
Seleniun 0.00050% 
Pellurt O.CCOS0 


QO OOF 51° 
It has 


OXY! 


y 
~ 


at oxygen is the chief impurity. 
pretty « that too much 
nakes the copper harder and affects the annealing te 
erature, the tensile strength of wire and the number of 
wire machine. This may be due to some sur 
set” surface of a wire bar has a greater 
n content than the body of the bar and as the ox, 
t increases it is possible that this oxidized layer 
\nother point about high oxygen is 
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that it corresponds to low copper contents and to that ex 


tent is sold as copper. In brass making the “set” 
“pitch” of the ingot is of no consequence except when tl 
most careful work is done when melting in the foundry 

avoid further absorption of oxygen. It 1s obviously uss 
rigid conditions upon the refiner if 
me conditions are not observed in the remelting and 

best equipped brass foundrik 
are even approached. When zin 

copper tit deoxidizing 
lf the copper is kept at ver 


less to impose 


is only at the largest and 
hat such conditions 


introduced into molten acts as a 


, 
iwent torming zinc OxXxI1d¢ 


loss and dirty brass can 


high pitch this source of zine 


1 
| 


ereatly diminished and this fact has resulted in a deman 
high COppe contents mgots 
lt has therefore become general custom to specii 


we . . E 1 1 ] ] 
f renned coppel shall not be less 


which really means 99.90 


ntents 
‘ent per cent 


\s this 1s 


cent. tor assay variatiol 


allowing 0.02 pel ns 
reyecuion | int the actual average content 1s expe ted t 
be between 99.92 and 99.94 per cent. 

\Vhen we come to casting copper a far greater leewa 
must be allowed as already pointed out. In fact, except 


charged for the 


» with casting c 


in considering the price 


but little to dé 


material, coppe1 


contents has pper. It is best 
to buy this material on the basis of known brands afte 
ld good results it 


then insist upon uniform 
ge 


analysis of the chief 1m 


| 
C 


the particular 


finding what brands yie 
, 2° ‘ 
deliveries 


1 


1 
Class Of! work 


and 
judging the material by chemical 
purities. 


PHYSICA DEFECTS OF COPPEI! 
The physical defects of refined c 


all cast copper is porous, doubtless due to the dis- 


ypper are many. 
harge of dissolved gases as the copper cools 

[his is analogous to the “piping” of steel ingots, but 1s 
not so pronounced because copper is cast shallow 
mold of L. are 
doubtless the cause of roughness in wire. 
lass of defects inseparable from ladling, 
cold sets and splashes where the copper has run up on thx 
mold and chilled before the main body of metal reaches 
that point. Then there is porosity or sponginess of the 
urface due to the mold being either too hot or ld 
\nother defect is raised edges on the set surface, gener 
ally due to slightly lowered pitch corresponding to exces 
Sive oxygen content of the copper. Should the pitch droy 
still lower or little black spots will appear 
hese are the outlets of gas cavities extending some dis- 
tance into the )n the other hand, should the oxy 
gen content the surface of the bar rises and 
finally “spews,” an worse condition. 

Many of these defects are always present in more or 
degree Mechanically ladled copper can never be 
perfect. Specifications require that copper shall be free 
from mechanical defects, but a reasonable attitude regard 
ing minor troubles on individual pieces is generally neces 
sary to the peace of mind of a buyer. On the other hand, 
a refinery occasionally becomes careless in such matters 
and will send out some surprisingly bad work, so that 
careful systematic inspection combined with an attitude 
f friendly criticism is the best way for a copper producer 
and a copper user to live together, 
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GOLD AND COPPER OUTPUT OF RUSSIA. 

The amount of “‘schlich” gold ore) 
btained in the Amur district in 1913 was 2.528 troy 
pounds. 

The production of copper in Russia during the first 
four months of 1914 amounted to 11,667 short tons. 
against 13,009 short tons in the corre sponding period of 
1913. The reduction is said to be connected with the 
re equipped of Sey eral of the works. 
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THE ART OF 
SPINNING OR FORMING OF METALS TOGETHER WITH 


PRODUCI 


(Continued from 


INTRICATE METAL SPINNINE 
metal into cylindrical shapes has 


en mastered successfully, but it involves a great deal of 


he spinning of 


THE ARTICLES FROM 
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THE Type or Toots, CHUCKS AND LATHE REQUIRED 
roe Merat BLlanKs 
By Easy Way. 
\ugust. ) 
lubricate the article to be spun with heavy oil or tallow 
while rotating. Next, place the tool against the pin in the 
tool rest and with the left hand hold a wedged shay 
piece of hard wood against the back of the blank 


ractice and perseverance that of turning the outer por- 
ns of circular blanks that are being spun through an 
rle of ninety degrees and which compresses very ma- 
terially the metal as its outer portion. In addition to 
this that of producing sharp corners between the bottom 
| sides of the cylindrical shape is also an arduous task. 
Nevertheless an experienced workman does both of these 
with apparent ease. It is always y to do 
ie “spinning in the air,” otherwise the supporting stick 
uld not be required at all. 
Some estimate the relative amount of 
be accomplished on each block 
is contemplated and divide th 
rently ; generally annealing the 
taking it from one of the primary 
the finishing chucks. In this manner, 
nt of articles is a large quantity, as 
ie operati ns can be 


necessary 


spinning that 

intricate 
intel 
after being spun 
chucks and placing 
if the total 
nany 
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SHOWING METHOD FOR HOLDING AND DRIVING 
ARTICLES TO BE SPUN 
holding the job up, so to speak, if it is wanted in a hurry. 
Many articles when finished have a hole in them at the 
enter, as, for instance, a metal top for bottles, etc. This 
hole can be used conveniently when spinning the article, 


+? 


eing governed by a binder which acts as a driver and 
holds the blank in position on the chuck (see Fig. 8). 
\s will be noted in the sketch this method differs from 
he former ways of holding and driving the articles to 
be spun. The reducing nozzle can be used inasmuch as 
bottle tops are generally of small diameter and the form 
huck produced of metal or wood. Then after the form 
is turned to shape and a hole drilled through the center 
| threaded steel rod that is fastened permanently in a hard 
| handle is inserted through the hole in the piece to 
be spun and the form chuck then screwed tight into the 
tapped hole in the reducing nozzle or chuck, thus holding 
the article substantial against the chuck face while work- 
ing. After this has been accomplished start the lathe in 
motion and place the tool rest in position, its height being 
such that when the spinning tool is placed on it, the knob 
of tl Then 


+ 


Won 


the tool will be on a line with the lathe center. 





1 
} 


press the tool firmly, but at first gently, to the right a 


as the: tool rest pin serves as a fulcrum the metal will 


way and begin to take shapx The action of the 
describes an are of a circle with the rest pin as the ce 

and with the metal rotating between the knob on the 

and the wood in the left hand. When the are is 
pleted the flat will have changed to the shape shown 
the sketch, then by changing the position of the pin 
repeating the operation the blank is brought closer to t 
form. The next operation is to remove the ragged « 
with a diamond point tool, then bring the metal d 
close to the form and with a bead tool press the me 
firmly and smoothly against the form until all bi 

and wrinkles have disappeared. Now remove the handle 
vith the threaded steel rod, restart the lathe in motion 


and oil the front face of the blank where it 1s conceal 
by the handle and apply the same bead tool at the lowest 
edge and moving it toward the center, at the same time 
pressing hard against the form. By so doing obtain th 
sharp angle and finishing the metal. Whenever tur 

or trimming small articles always draw the tool rest a 


little away from the work and rest the fingers of the left 
hand with their insides upwards on the tool rest, making 
the three fingers a rest for the tool. With the tool the 
right hand advance the cutting edge of the tool to the 
metal and practice a fine shaving. 

The way the tool is held insures delicacy of touch and 


by advancing the cutting edge of the tool obliquely agau 


the articles surface an excessively fine continuous shay 
ing is removed and insures a bright finished riace 
Some, however, use crocus cloth or fine emery to produce 


a finish on brass and German the proficient 
artisan never does 


are in proper condition 


silver, but 
relies solely upon his tools that 
and will not produce scrat 
and gullies in the work. . As all turning of metal is a 
complished in the same manner further explanation 
not really necessary. Copper is very seldom turned other 


as he 


wise than trimming, therefore, shapes made from thi 
metal are spun smoothly as possible and afterwards fin 
ished with fine emery cloth. 

To produce an article from a blank with sharp cornet 


and curled edges without any holes can be produced, 
shown in Fig. 9, and which 1s described in the following 
explanation. 

\s the blank has-no hole at its center a rig, as show! 
is used. A block center with a steel insert that fits tight 
in the center of the block and the insert with a 
hole to admit the tail center. After 
finished to the required shape, place the block cente1 
the tail stock center and reduce its diameter a trifle | 
than that of the form: then place the metal blank betwee 
the form and block centrally and tighten the tail sto 
center to the steel insert. \ drop of oil in the cont 


COMIC. 


stock the rorn 


hole of the insert is necessary to insure its rotating 
smoothly on the tail stock center. Then proceed to pr 
duce the shape on the form as shown. To force the metal 


home and procure a sharp corner use a shape tool, 
shown in Fig. 9, and in the manner shown.’ 


required for a sharp corner tends to harden the meta 
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and the article should always be annealed at the time of 
the operation, then after the corner and shape has been 
conformed the outer edge of the blank is trimmed and 
its edge ready for curling by the aid of the spinners 
beading tool, otherwise known as spinners pliers. These 
should be kept well lubricated because of the metal slip- 
ping between the jaws. As the metal rotates move the 
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ICLE WITH SHARP CORNERS AND 
CURLED EDGES 


pliers steadily through a quarter of a circle until the edge 
of the metal assumes the shape shown, then finish the 
bead with a staff and bead tool, round not flat, and which 
serves as an ornament to break the monotony of the sur 


face and blend with the remaining shape whith now 
resembles a metal tray. 
SECTIONAL OR SPLIT CHUCKS. 
\s we have now advanced quite sufficiently to under 
take more intricate shaped articles the sectional or split 


be considered and illustrated. The work 

more difficult that the simpler methods 
passed, because of riecks, grooves, beads and other orna 
mental shapes, also the top of an article being smaller in 


chucks will next 
is a whole is far 


liameter than the bottom requires preliminary and in 

termediate chucks. As these chucks are produced in sec 

tions and finished on a master cone, it becomes necessary 
BB» 





Patemcrary Chashee Cone prank 
Flt l SHOWING METHOD FOR MARKING A SECTIONAL 
CHUCK 


to stamp with figures their respective position on the 
master, as shown in Fig. 10. There was a time when 
hollow ware, such as urns, etc., of uneven contour were 
spun on solid forms and after the article was finished 
the form of wood was bored out with tools or burned 
from the object which was usually damaged by this 
method and which was very difficult to accomplish suc- 
cessfully. It then became necessary to devise better ways 
and promote the evolution of the art of spinning, thus the 
advent of the sectional chuck. These chucks are con- 
structed with a key piece which will allow the remaining 
parts of the chuck to loosen when it is withdrawn and 
the remaining parts dismantled without the slightest an- 
noyance. When they are removed from the spun article 
they are then reassembled on the master cone with ease, 
as all parts are stamped, and when locked with the key 
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are ready for the next blank. When preparing a con- 
struction for the sectional chuck select carefully a well- 
seasoned piece of hard wood with straight grain and not 
liable to shrink perceptibly. As an illustration at this 
time dogwood is chosen to produce an urn shape with a 
small neck at the top. 

First, procure a taper reamer to prepare the hole in the 
chuck that it may be properly fitted to the master cone, 
then bore and ream the wood block and turn a diameter 
on it about a half inch long which will later be fitted to 
the cone at A (see Fig. 10). Next produce the cone and 
accurately fit the hole and the turned diameter to it, after 
which the finished shape of the urn is produced on the 
block by aid of a templet. The form now shaped is re- 
moved from the cone and split into sections and stamped 
so that all parts except one taper toward the center of 
the form. The part stamped “one” is the key piece and 
should be made large at the center and small on the out- 
side of the form. Judgment and precision should be 
practiced when sectioning the form that the key piece 

av be removed first through the hole bored for the cone, 
then all the others may be withdrawn if not sectioned 
too thick. This accomplished a sectional chuck has been 
produced and when assembled on the cone in the order 
stamped, is ready for the metal to be spun on it. The 
ends fitting the recess bored in the cone part and the cone 
in the hole of the chuck warrants it not running out of 
true, if the cone is not disturbed on the face plate. The 
other two chu cks shown are the preliminary Bs is marked 
No. 1 and No. 2. A little difficulty may be experienced 
when starting the spinning on form No. 2, as spinning in 
the air is necessary and a compression of the metal re 
quired. a ever, if the base of the urn fits No. 2 chuck 
as well as No. 1 and the tail stock spindle is properly 
adjusted ‘hone should be no buckling at the base, and the 
metal being pliable the required amount of compression 
can be accomplished and produce the cylindrical shape on 
No. 2 form with care. 

(To be continued. ) 


NEW USES FOR QUICKSILVER. 

The quicksilver production of the world during 1913 
is estimated at 4,171 metric tons, against 4,262 tons in 
1912 and 4,083 tons in 1911. The countries of production 
last year were: United States, 688 tons; Austria-Hun- 
gary, 855 tons; Italy, 988 tons; Spain, 1,490 tons ; Mexico 
and. others, 150 tons. These figures were gathered by 
the United States Geological Survey. 

Quicksilver is used mainly in the manufacture of ful- 
minate for explosive caps, of drugs, of electric appliances 
and scientific apparatus, and in the recovery of precious 
metals, especially gold, by amalgamation. A new use 
in Scotland is the floating of lights of lighthouses upon 
a body of quicksilver. A use in Engiand, in the United 
States, ine possibly elsewhere is the coating of ships’ 
bottoms with a paint containing quicksilver to prevent 
organic growth. Mercuric oxide (red oxide of mer- 
cury) is the active poison in anti-fouling paint success- 
rsa used on ship’s bottoms. The metal appears to be 
but little employed in silvering mirrors, as nitrate of sil- 
ver is now chiefly used for the purpose. Increasing use 
of quicksilver is probably to be expected in the manu- 
facture of electrical appliances and of fulminates, and 
possibly of paints for protective coatings on metals. The 
demand for quicksilver for amalgamating gold and silver 
has greatly decreased, as is well known, with the de- 
creased supply of free milling ores and the increased 
pplication of cyanidation to gold and silver ores. In- 
dustrial chemistry and inventive genius are to be looked 
to for increasing the demand. 
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BRINNELL HARDNESS TESTING OF NON-FERROUS ALLOYS* 


A DESCRIPTION OF PHYSICAL TESTS RECENTLY APPLIED TO COPPER ALLOYS 


By V. SKILLMAN.7 


Among the more important physical tests to which non- 
ferrous alloys are submitted there is one which, until re- 
cently, has received comparatively little commercial appli- 
cation. Although the hardness of a metal is often of 
considerable importance to both the manufacturer and 
engineer, it is usually classified by saying that it is hard 
r soft without reference to any definite method of meas- 
uring that quality, Naturally the result depends much 
upon the personal view of the observer. If the machinist 
classifies an alloy as hard, the engineer will quite likely 
find its resistance to compression or indentation is not 
such as would lead him to call it hard. 

Considerable of the confusion is the result of the diffi- 
culty in defining hardness. It seems at present impossible 
to use any scientific unit to express hardness and quite 
different meanings are embraced by the one general term. 
\s the result of such a condition the methods devised for 
neasuring hardness have been the outgrowths of attempts 
to obtain data with some particular idea in view in each 
‘ase. The numerals found are, therefore, empirical and 
lepend upon the method used in their determination. One 
f the oldest methods of determining hardness is to ascer- 
tain the amount of resistance to scratching. This is the 
method of the mineralogists. Means have also been de- 
ised for its application to metals. 

Other methods measure the compressive hardness by 
etermining the resistance offered to indentation by an- 
her body. A measurement of the elasticity is made use 
of in some methods, while in others toughness and abra- 
sive qualities are brought into prominence in determining 
the cutting hardness. 

Of the many methods developed, several have lately 

me into prominence on account of the possibility of 
their commercial application. One of the most used is 
that devised by Brinell. It is dependent upon the resist- 
ince offered by the sample to indentation. The test con- 
sists of pressing a hardened steel ball into the surface of 
the sample being investigated by means of a definite load 
nd measuring the diameter of the resulting indentation. 
he hardness numeral is the ratio of the pressure on the 
sphere to the area of the spherical indentation. The nu- 
meral may be readily calculated from the following 

rmula : 


d 


ne 
xD 


? 


in which L is the load expressed in kilograms, D the di- 
ameter of the ball in millimeters, and d that of the ball 
impression in millimeters. Or it may be more easily 8 
termined by referring to one of the tables published i 
many engineering hand-books. 

_The test can be made in any form of apparatus capable 
of pressing the ball upon the surface of the metal and 
measuring the pressure exerted. One of the most popu- 
lar machines for non-ferrous work is that manufactured 
by Aktiebolaget Alpha, of Stockholm, Sweden, which has 
the advantage over most other appliances for making the 
Brinell test in that loads of 500 kilograms may be used as 
well as the 3,000 kilogram load, which is applicable mostly 
to steel. 

In the absence of a special piece of apparatus the test 


—(D—v D?—d?) 


*A paper presented at the Annual Meeting of the American Institute of 
Metals, September 7-11, 1914, at Chicago, Il. 
*Lumen Bearing Company, Buffalo, N. Y. 


may be made with considerable accuracy in the average 
small size tension-compression testing machine. The ma 

chine is arranged as for a compression test, and the steel 
ball is fastened to the under side of the pulling head as 
near the center as possible. It is better if it is not fast 

ened to hardened steel, as it will more readily form a seat 
for itself on making the first impression. No elaborate 
device is necessary to hold the ball if the specimens to be 
tested are mounted fairly level as they should be. A piece 
of tar or similar material is all that is required to hold the 
ball in place. 

The test is best made by first bringing the ball just in 
contact with the face of the specimen. The weight on the 
machine is then run out to a hundred pounds or so less 
than the load finally desired. Pressure is next applied 
until the beam floats, using one of the higher loading 
speeds. The weight is quickly advanced and set accu 
rately at the full load to be applied. The slow speed of 
the machine is then used to float the beam, and keep it 
floating during the time required for the test. 

It is probably sufficiently accurate to figure the time 
which the piece is subjected to pressure as beginning when 
the beam first rises as the greater part of the load is then 
operative. After 30 seconds, or 15 seconds if the 3,000 
ke. is being used, the pressure is released and the diame 
ter of the indentation measured in millimeters. It has 
been found that after a little practice with a fairly sensi 
tive testing machine results can be obtained which check 
very well with determinations made on the Alpha 
apparatus. 


STANDARD METHODS. 


In making the Brinell test it is exceedingly important 
that what may be recognized as a standard set of condi 
tions be followed. Most of the data so far published has 
referred to ferrous material. Much of that which has 
been obtained on non-ferrous alloys would oiten have 
been of more general value and application if the condi 
tions suggested by Brinell had been followed in making 
the tests. , 

It has been recommended that a standard ball of 10 m1 
diameter be used with loads of 3,000 kilograms for fer 
rous materials and 500 kilograms for non-ferrous alloys 
It is also advised that iron and steel samples be sub 
mitted to the pressure for 15 seconds and alloys for about 
Much published data will be found in which 
one or more of the above conditions has been varied 
Such information has probably served its purpose admit 
ably as far as the work is concerned in connection with 
which it was published, but it would have been of mor 
general use if standard conditions had been followed ren 
dering it directly comparable with other data. At time 
no statement at all is made regarding the conditions 
the test and as standard methods have quite likely not 
been followed the data is almost worthless for compar 
tive use. 

The factor which has the greatest influence on the nu 
meral obtained is the pressure applied. It has been foun: 
that elastic deformation of the sphere used is produced by 
the load. It is relatively greatest at the lowest pressures. 
Under such loads the indentation is small and the resist 
ance offered is all in the direct line of the pressure ap 
plied. There is practically no lateral component tending 
to make the sphere retain its shape as when heavier loads 
are applied and the indentation is likely to be greater. 

If the depth rather than the diameter of the indentation 


30 seconds. 
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re measured, t 


1 
| 
i 


ie size of the load would not 
[t is quite likely that a linear 
ts between depth of indentation and load. 
lt is, however, more difhcult to measure the depth than 
the diameter of the indentation, and the latter is now al 


] 


produced we 
be of as much consequences 


relation exis 


most exclusively the measurement made in commercial 
rk. Under all conditions the radius of curvature of 
le inde ition 1 vreater than the radius ot the sphere. 
[he amount varies, however, depending upon the alloy. 
(he following table gives the results of tests made with 
two different loads, each pair of determinations being 
L1di¢ n tiie ime Sal ple he hardness number was de 
termine ré ng the diameter of the impressions. 
H MERALS OBTAINED WITH DIFFERENT 
I 
| ess n 
3.000 
How S00 kg 
cast loa 
e, 10 Sn Chill 86 107 
Phosphor Bronze aS Sand 158 196 
. . P 1 nw lO \. id ae) 
Phosphor Bronze, 10 Sn 10 Pb Chill 80 103 
(,un bro LO Sn 2 Zn ‘ Sand 70 82 
(sun Bronze, 10 Sn 2 Zn Chill SO 107 
langanese br ie js Sand 109 137 
n ese Bronze (hill 119 143 
ove figures illustrate the necessity of either fol 
opted standard method Ot testing or stating 
the conditions under which the test was made and espe 
il] the | | ipplied The diameter of the ball used 
( ot { iffect the test very greatly, nor does a 
riat in the length of time the load is applied. It 
uld een preterable, h vever, especially ll the absence 
more detailed information concerning their effect on 
e test ipplied to non-ferrous alloys, to follow standard 
ethod 
ludgn m the similarit f the compression and 
rinell tests, it would appear that the length of time the 
id 1s ay plied would have some little influence on soft 
terial uch as white metals and babbitts, which are 
incline to flow under compression It almost surely 
ould if the load were applied for five minutes as directed 
me recently. published handbook, which gives dire 
tions for making the Brinell test 
rEST SAMPLES 
iat cle the variables due to the manner « f testing there 


are also those introduced by the sample. 


Che effect of 
sting conditi ns r 


upon the tensile strengths of alloys is 


} 


becoming quite well known. The hardness is effected by 


iny of the same factors. 

One of the most noticeable influences is the diminution 
f grat e due to chilling or to “skin effect,” with a re 
ultinge increase in hardness \ large casting of red brass 
howed a hardness of 43 to 48 when tested inside a heavy 
ectior he skin on a quarter inch thick section of the 
ime casting had a hardness of 70 to 80 

\s in the tensile test, chilling seems to have the most 


the hardness in the Phosphor bronzes These 
, ° | 


ecidedly 1 


me ; are ifiuenced by the temperature 
f pour d the resulting rapidity of solidification \ 
phosphor bronze containing 20 per cent tin gave a Brinell 
hardne 100 to 109 when poured hot he same pat 
tern of test piece poured cold from the same pot of metal 
ve 158 L ¢ ression tests showed a permanent set of 
0.070 of an inch per inch under a load of 100,000 pounds 
per square inch for the hot poured material and 0.024 of 
an inch per inch for the cold poured. Test bars cast to 
size and pulled without machining gave 23,800 pounds per 
square inch tensile streneth f the former and 35,000 
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pounds per square inch for the latter. The Brinell test 
offers an excellent means of judging the quality of sucl 
material without going to the trouble of making com 
pressive or tensile tests. 

It is evident that the hardness of a certain alloy cannot 
always be expressed by one definite brinell numeral, The 
best that can be said is that it usually has a hardness be 
tween certain limits depending much on the particula 
sample selected for test. It would be well 1f some stan 
ard form of test specimen could be agreed upon. The end 
of the cast to shape test bar has been found very conveni 
ent by the author for comparative work. 


Some idea of the hardness of a few common brass 
foundry alloys may be gained from the following table 
The determinations were made with a 10 mm. ball and 


pressure of 500 kg. applied for 30 seconds. The sand cast 


data was obtained by using the ends of cast to shape test 


bars Che chill cast data is from sections of small ing 
cast in an iron mold. 
HARDNESS OF SOME COMMON ALLOYS 
Hardness under 30% 
ke. cast In 
Wil sand Chill 
Phosphor Bronze, Cu 90 Sn 10 67-7 | 3-101 
Phosphor Bronze, Cu 80 Sn 20 .143-158 ~ 
Phosphor Bronze, Cu 80 Sn 10 Pb 10. 65-70 80-89 
Gun Bronze, Cu 88 Sn 10 Zn 2...... 65-74 86-93 
Composition, Cu 85 Sn 5 Pb 5 Zn 5 $8-59 63-67 
Yellow Brass, Cu 69 Sn 1 Zn 30.. 54-59 59-65 
White Brass, Sn 66.5 Zn 29 Cu 4.3 19-20 22-23 


.. oe Babbit, Sn 8&4 Sb 9 ¢ a Oe a peaks £0.9-9U.5 


S. 
\langanese 


DNS scapes cose .109-119 124-130 

BRINELL AND SCLEROSCOPE READINGS 
Che relation between Brinell and Scleroscope hardnes 
determinations would often prove useful if it could be 
fairly accurately determined. It is at times stated that t 
change from the Brinell number to the Scleroscope read 
ing, the former should be divided by six, and the Sclero 


number multiplied by six gives approximately the 
Brinell numeral. 
Such directions may hold for ferr 


or ype 


nrherT 
\V Lit ¢ 


us material 


loads of 3,000 ke. have been used for the Brinell tests and 
the universal hammer was used with the Scleroscope 


They do not hold, however, for non-ferrous alloys teste 
under 500 ke. loads and with the magnifier hammer in the 
Scleroscope. Further, it does not seem likely that any 
one factor will be found to apply for all classes of non 
ferrous alloys. 

lhe hardness test is capable of considerably wider com 
mercial application than it has so far received. Much use 
ful information can be quickly gained by its aid, but in 
order to avoid confusion and possibly self-deception, it is 
to be familiar with the more important condi 
[f some of these factors 


necessary 
tions which influence the results. 


have been at least roughly set forth in this paper, its ob- 
ject will have been attained. 
COPPER PRODUCTION IN JAPAN. 
Copper is the most important mineral product of Japan 


Its production has for many vears been increasing in a 
atio to the number and growing efficiency of the 
The vear 1913 was not favorable for copper min- 


1 
t 


steady r 
plants. 

ing, the prices throughout the world fluctuating so th 
producers were unable to market conditions. 
Nevertheless the production of copper in Japan increased 
by 3,410 metric tons in 1913 over the previous record of 
61,471 tons in 1912. The value of the copper production 
in 1912 was $20,045,526, and in 1913, $20,716,800. The 
ereater part of the ore mined in Japan is smelted at the 
mines, and exports in 1912 and 1913 were less than $1,000 


+ 


foresee 
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THE MICRO-CHEMISTRY OF CORROSION* 


By SAMUEL WuvteE, B.Sc., 


AND Cecit H. Descu, D.Sc 


Pu.D.t 


 ) 


Part I1—Twe a-ALLoys OF CoprER AND ZINC.+ 


[he experiments described by the authors in Part I. 

f this investigation§ were confined to the B-solid solu- 
tions of the copper-zinc series, the original intention hav- 
ing been to examine the alloys of the Muntz metal class, 
ntaining both the a and B constituents. As the cor- 
sion of such alloys begins always in the B-areas, it was 
ught advisable to investigate the micro-chemical na- 
re of the process in this constituent first, before pro- 
ceding to the more complex case. This selection had the 
sadvantage that the alloys examined were of little tech- 


importance, and any results obtaineed 


| from the ex- 
periments could not be directly employed to éstablish any 
ractical conclusions. In this second part the alloys dealt 
ith are those which find the most important technical 
plications. 
external electromotive force for the 
rpose of hastening corrosion undoubtedly introduces a 
ctor which is not present in the ordinary conditions of 
assisted chemical corrosion, but is unavoidable for the 
rticular purpose which the authors have in view. 
mical is too slow and too irregular, too 
easily affected by accidental and uncontrollable changes 
the conditions, to lend itself to investigation on the 
ll scale in the laboratory for the purpose of obtaining 
uantitative data. Chemical corrosion is thus more satis- 
.ctorily studied by means of experiments on the large 
scale, continued over long periods, as in the elaborate 
ries now in progress under the auspices of the cor- 
rosion committee of this institute. 

Nevertheless, it appears that experiments on a small 

ale may throw some light on the mechanism of cor- 

ion, even when it takes place under conditions exclud- 
ng the presence of an external electromotive force. The 

mnparison of laboratory experiments with observations 

corroded specimens of copper-zine alloys from works 
nd shipyards has convinced the authors that all corrosion 
f these alloys is preceded by dezincification, but that 
vhere the action proceeds slowly, and there is free access 
1} gaseous or dissolved oxygen, the spongy residue of 
/pper may be converted into oxide as fast as it is formed. 
his, it is believed, is the origin of the adherent layer 
‘§ copper oxide which is often found on the corroded 
urface of brass. The evidence for this view is given in 
he present paper. 

Che method of experiment employed modified 
lightly in order to ensure greater accuracy, but was in 
all essentials the same as that described on p. 307 of the 
first paper. The cathode, instead of being a loop of 
platinum wire, was made of fine platinum gauze, 1 centi- 
etre square, having a vertical platinum wire welded to 
it for the purpose of attachment to a support. The 
(lassen stand for electrolytic analysis was found to be 
most convenient for holding the cathode in place, the 
listance between the surface of the specimen and the 
athode being adjusted by interposing a sheet of plate 
class 5 millimetres thick, and bringing the cathode gauze 

to contact with it, and then withdrawing the glass. 
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The analytical methods were the same as those de- 
scribed previously. Lead, which was not included in the 
earlier experiments, was removed from solution by elec 
trolysis with a small platinum gauze anode, on which the 
lead was deposited as peroxide. This was then dissolved 
in a little nitric acid, evaporated to dryness, and dissolved 
in water. On the addition of 0.5 cubic centimetres of a 
solution of hydrogen sulphide, a yellow coloration was 
produced, which was compared in an Eggertz tube with 
that given under the same conditions by a standard solu 
tion of lead nitrate. No special difficulties were en 
countered in the course of the analytical work. 


RECORD OF EXPERIMENTS, 


In this series of experiments four alloys were used, one 
of which was examined in the annealed and 
unannealed condition. The analyses are given in ‘Table 
IX. The figures in the last two columns give the con 
position of the equivalent copper-zine alloys, determined 
by Guillet’s method, the coefficients of equivalence of tin 
and lead being taken as 2 and 1 respectively. 


also in the 


Fictitious Values 
by Guillet 
formula 
Copper, Zinc, Tin, Lead, Copper, Zin 
per per per per per pel 
Alloys Cent. Cent Cent. Cent. Cent. Cent 
I. and II 698R 30.12 6988 3012 
IT] — 69.89 29003 1.08 69.15 308 
| Bae 70.15 = 28.85 100 70.15 2985 
7. ae 69.90 28.11 1.99 6990 30.10 
The “fictitious values” for zine and copper represent 


the composition of the pure copper-zine alloy which would 
correspond most closely with the actual ternary allo 

In the first series of experiments the application of 
the current was continued for five minutes, the product 
being analyzed immediately afterwards. Alloys I. 
contain copper and zinc only, I. being unannealed and 
[I]. annealed at 800 degs. C. for two hours, while II] 
contains tin, and IV. and V. contain lead. The results 
of these tests are shown in Tables X., XI. and XII. B 
“precipitate” is meant the flocculent precipitate of basi 
salts which appears in the electrolyte, and is readily 
separated from the specimen, while “adherent layer 
denotes the metallic deposit which 


and I] 


was mixed with zinc 
oxychloride in the cases of Alloys L., Il., IV. and \ 
and with tin oxychloride in the case of Alloy III. Thi 
deposit could not be flaked off as with the “,”’ allo 
this being probably due to the increased amount of basic 


salts, which seemed to be intimately mixed with the cop 
laste X.—Composition of Precipitate 
Time, 5 minutes 
Copper, Zin Tin, Le 
Copper, Zinc, Tin, Lead, Total, per per per per 
Alloy. Mgms. Mgems. Mems. Mems. Mems. Cent. Cent. Cent. ‘ 
{0.90 0.95 185 48.6 1.4 
) 0.95 1.00 1.95 487 51.3 
{1.05 0.95 2.00 52.5 47.5 
i 1 1.00 0.9] 191 523 47.7 
{ 0.30 Lae none 152 197 803 
HI. 1032 1.08 none 140 228 77.2 
o fia te none 2.51 497 503 
IV. 11.20 1.07 none 227 528 47.2 
_ $060 06 none 1.20 50.0 500 
V. 10.60 1.17 513 48 
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laste XI.—Composition of Adherent Layer. 
Time, 5 minutes. 


Copper, Zinc, Tin, Lead, 


Copper, Zinc, Tin, Lead, Total, per per per per 
Alloy. Mgms. Mgms. Mgms. Mgms. Mgms. Cent. Cent. Cent. Cent 
{0425 0331 0.756 56.2 43.8 
. 1045 0.315 0.765 588 41.2 
40.40 0.25 0.65 61.6 38.4 
Il. ) 9375 0.20 0.575 65.2 348 
eee $209 «68013 0.03 2.51 93.6 5.2 1.2 
Il )240 031 0.03 2.74 876 113 111 
. $080 0.13 none 0.93 860 140 
IV. 10.83 0.20 none 1.03 80.6 19.4 
_ (086 0.24 none 1.10 78.1 21.9 
V- 10.86 0.25 none 1.11 77.4 226 
laste XII.—Total Weight of Corrosion Product 
Time, 5 minutes 
Alloy I 2.62 and 2.71 milligrammes 
. II ieth'e>etnc a ae ‘i 
It] 403 “ 414 
EVeus PETS ce 3.44 “ 3.30 
V ee 2.28 
pery deposit from the surface to its junction with the 


beneath 


brass 


If these basic salts were removed by a 
very dilute solution of hydrochloric acid (one drop in 





30 cubic centimetres of water), there remained an ad- 
Fig \ One-Hour Test. 
Etch Figu Magnified 200 diameters. 
herent layer of coppery crystals. This layer was much 
more difficult to detach from the brass than that which 
was produced in the corrosion of the f-alloys, but, as 


in the tormer experiments, a perfectly sharp boundary 
between the brass and the dezincified layer was always 
In the second series of experiments 100 cubic 

of the electrolyte were allowed to flow over 


minutes. (Table 


present 
centimetre 
the surface during a period of 
XII.) 

Che total weight of the corrosion product, 
both the precipitate and the adherent laver, is 


Table XII tests ) 


sixty 


including 


eiven in 


~ 


five-minute 


MICROSCOPICAI 
he Alloy I., containing copper and zinc only, had a 
distinctly cored structure when examined in the 
cast condition, the appearance under the microscopic be- 
ing characteristic of an a-solid solution in a state of im- 
perfect equilibrium Annealing for two hours at 800 
degs. rendered the alloy perfectly homogeneous \ speci 
men was also examined in this state, and appears in the 
tables as Alloy II. Alloy III., containing tin (1.08 per 
cent.), was also heterogeneous in the cast condition, 
showing distinct segregation of the copper-tin constituent 
at the boundaries of the crystals. This constituent dis- 


OBSERVATONS. 


very 


appeared on annealing, and this and the remaining alloys 
were only employed for the corrosion tests in the an- 
nealed condition 


Alloy I\ 


did not become completely 
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homogeneous on annealing, but small isolated areas of 
lead remained undissolved here and there, while Alloy 
V., with twice the quantity of lead, showed well-defined 
bands of segregated lead at the boundaries of many of 
the crystals. 

The behavior of the alloys on corrosion was character- 
istic, and strikingly different from that of the f-alloys. 
This was specially noticeable in regard to the film of 
copper left after dezincification. This was always in- 
timately mixed with basic salts, which adhered very 
firmly, and, having a dull surface with low reflecting 
power, made it difficult to obtain satisfactory photo- 
graphs. Momentary immersion in very dilute hydro- 
chloric acid removed the greater part of the oxychloride, 
exposing the coppery layer, which was invariably made 
up to small crystals, mainly exhibiting octahedral angles. 
In the long-period tests etch-figures were conspicuously 
developed, cubic forms being frequently observed. Plate 
[., Fig. 1, taken from Alloy I., shows this effect, the 
cubic angles being well seen surrounding a rather deep 
etching-pit on the left. 

Fig. 2, taken from Alloy III., shows the general ap- 
pearance of the surface after detaching the film of copper. 
The crystal boundaries have been revealed by the cor 
rosion, and the difference of orientation in neighboring 
grains is perceptible, but is somewhat less conspicuous 





Fig. 3.—Alloy V. 


‘igures. Magnified 200 diameters 


than in the f-alloys under similar conditions. The black 
area in this photograph represents a firmly adherent layer 
of oxchlorides, covering one or more crystal grains 
The cored structure of the unannealed specimen, Alloy 
[., was strongly developed during corrosion, finally leav- 
ing ridges in high relief, while the annealed alloys cor 
roded very uniformly. 

The effect of lead was remarkable. On clearing off the 
adherent layer from Alloys IV. and V., each isolated mass 
of lead was seen to be surrounded by a ring of copper. 
Octahedral etch figures were strongly developed, as is 
shown in Fig. 3 


TasLe XIII.—Composition 


Time, 60 minutes 


of Precipitate 


Copper, Zinc, Tin, Lead 


Copper, Zinc, Tin, Lead, Total, per per per per 
\lloy. Mgms. Mgms. Mgms. Mgms. Mgms. Cent. Cent. Cent. Cent 
{8.00 5.67 13.67 58.5 41.5 
I. 2800 5.60 13.60 588 412 
{8.50 5.35 13.85 61.3 38.7 
If. 1840 5.30 13.70 61.3 38.7 
{1.20 7.18 trace 8.38 14.3 85.7 
I. 11.20 7.68 trace 888 13.5 865 
. §600 4.54 none 10.54 569 43.1 
IV. 16.20 4.60 none 10.80 57.4 426 
{5.00 4.09 none 9.09 55.0 45.0 
15.04 4,09 none 9.13 552 448 


(To be continued.’ 
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CHEMICAL REACTIONS IN ELECTRO-PLATING 


A Worp IN Favor or SopiuM BISULPHITE IN CYANIDE PLATING SOLUTIONS. 


_By FRANK OTTMAN. 


Advocates of novel plating compounds delight in point- 
ing to the use of bisulphite of sodium in cyanide plating 
solutions as irrational: “It decomposes the cyanide and 
only fills the solution with an inactive salt.” Striving 
to pick up the rudiments of chemistry, the plater knows 
that the prefix “bi” in the denomination of a salt means 
an acid salt, part salt and part acid, the same as if the 
salt and the acid were used pro rata separately. He also 
knows from cutting down old silver solutions, that acid 
destroys the cyanide and returns the silver cyanide or 
chloride, which had been dissolved in the cyanide. So 
the argument appears quite plausible to him, although 
experience tells him otherwise. 

Actually, the sulphurous acid and its salts, the sul- 
phites and bisulphites, do not destroy nor counteract the 
cyanide, they increase its solvent capacity upon copper, 

nd the plater might as well use straight sulphurous acid 
instead of a salt thereof without any harm to his solutions. 
Copper exists in two conditions, monovalent in cuprous 
compounds, and divalent in cupric compounds; hydro- 


cyanic acid and its salts are monovalent. Hence, to satu- 
rate one atom of cuprous copper one molecule of hydro- 
inic acid or its acid radical, cyanyl, CN or Cy, is sufh- 


‘ient; for the formation of cupric cyanide two molecules 
are required to every atom of cupric copper, or twice the 

nount of hydrocyanic acid or a cyanide. From the 
formation of cy anide of copper in a cupric solution usually 
a more > comple x compound results, cuproso-cupric cyanide, 
C »CuCy,, which requires one and one-third as 
pa cyanide as the cuprous cyanide, Cu,Cy,, for the 
amount of copper. U suall) sulph: ite or carbonate 
of copper is employed for the production of a jcyanide 
copper solution; in either the copper is divalent, cupric, 
and even if a cuprous compound were employed, it would 
soon change to the cupric state in contact with the air, 
and the product with cyanide would remain the same, 
cuproso-cupric cyanide, which, with more cyanide, enters 
into the soluble copper-alkali cyanide combination. 
Gradually, upon standing for some time, the Cu,Cy,.CuCy, 
changes to Cu,Cy,, setting free one-fourth of the cyanide, 
originally engaged, for further action — another por- 
tion of copper. A moderate excess of copper carbonate, 
dded to a solution of cyanide and at first appearing in- 
soluble, will be found dissolved the next day. Heating 
accelerates the transformation quite readily, and for this 
reason a warm solution gives better results than a cold 
one, the proportion of cyanide present being the same 
and low. Here is now the point, where the sulphurous 
acid, sulphites or bisulphites come into action. They are 
reducing agents; they reduce the copper from the cupric 
to the cuprous state and thus prevent the formation of the 


same 


cuproso-cupric cyanide entirely, with the result, that 
cuprous cyanide forms directly and immediately, and 
without the aid of heat. The advantage is apparent: 


The same amount of cyanide present in a solution which, 
in absence of a reducing agent, would take up three parts 
of copper from the anodes, dissolves and transmits to 
the cathode four parts, or 33% per cent. more, of copper 
with the assistance of the bisulphite of soda, or the 
amount of cyanide can be kept 25 per cent. lower without 
impairing the efficiency of the solution, and the anodes 
retain their bright metallic surface just the same. 

Like all reducing agents, the suiphites tend to undergo 
oxidation and will not remain in an active form infinitely, 
hence frequent additions of small amounts of bisulphite 





are more serviceable than the addition of a large quantity 
all at once. It must also be understood, that the advan- 
tage of the use of bisulphite is confined to its action upon 
the copper in the solution and anodes. —_ for instance, 
is strictly divalent, and no benefit can be derived from 
the use of a reducing agent for this metal; ammonia and 
its salts are the factor, which facilitates the dissolving o! 


the zinc from the anodes. Silver is strictly monovalent, 
and a reducing agent would be out of place in a silver 
solution also. Hyposulphite (thiosulphate) of soda, 


which, on account of a similarity in the denomination, is 
often mistaken for the bisulphite in ehinteliiaentts copied 
formulae, is a solvent for silver like the cyanide, 
a soluble double thiosulphate of silver and the alkali 
analogous to the double cyanide. Both being equally 
subject, however, to gradual deterioration in contact with 
air, there 1s no benefit derived from the substitution ot 
one for the other in a plating solution. Gold appear 
monovalent and trivalent, in both conditions forming 
soluble alkali-gold cyanides; a reducing agent will act 
upon it in the same way as with copper. 

Che other objection, that the addition of compoul 
like sodium bisulphite to cyanide solutions, even if thei: 
advantage were not disputed, will gradualiy charge the 
solution through their after-preducts with inert salts that 
reduce the solvent capacity for the primarily 
metallic salts, does not appear decisive either. A certain 
resistance in the bath is necessary in order to obtain a 
good and even deposit, especially where large and 
light and heavy, flat and hollow articles have to be 
together in one batch. 


forming 


needed 


small, 
plated 
Upon ageing, the solution gradu 


ally builds up this resistance from “inert (!) matter” 
derived from the ¢ gre idual decomposition of the cyan 
a new solution needs such additions, if it is e aunt | 


work to satisfaction under adverse conditions as mention ; 


above. It has been stated in the columns of this maga 
zine, that excellent deposits have been obtained ft 
new solutions made exclusively from metallic cyanides 


dissolved in alkali cyanide. No doubt about this! What 
was missing in the statement was a reference to the form 
and c ympactness of the objects used in these expel iments 
Certainly, the alkaline salts brought into the 
gradually augment, but it takes a long space of time, till 
a rationally maintained solution is overcrowded; by fa 
the largest part of the daily shrinkage in the volume of 
a plating solution is carried away on the work taken out, 
and with all the salts it contains; very little is due to 
evaporation of water only, leaving behind the salts, tor 
the atmosphere of a plating room is sufficiently supplied 
with vapor from the boiling water, potash, etc., 
rather inclined to shed some of its abundance down over 
a cool plating tank. It would be erroneous to assume that 
only the metallic additions make up for a material loss 
in the solution, while the other additions merely supplant 
their predecessors, which have lost their usefulness by 
decomposition, but remain in the solution in 
and inert form. 


solution 


and 


a changed 


ALCOHOL PRODUCTION. 


The Philippine Islands produce approximately 10,000, 
000 gallons of alcohol yearly. Almost all of this is made 


from the sap of the nipa palm that grows in great abun- 
dance in various swamps of the country. 


THE 





METAL 











INDUSTRY. Vol. 12. No. 10. 





GLUE FOR EMERY WORK 


\ ARTIC DESCRIBING THE MANUFACTURE OF THIS IMPORTANT BINDING COMPOUND AND DIRECTIONS FOR 
Its UsE. 
By WALTER C. GOoLp. 
t ery essential in the grinding and polishing of without breaking and then break with a clean, quick 
etal it the emery glue be of first quality. Some fracture. Pure hide stock makes the best emery glue; 
tim e have had complaints from purchasers of emery bone stock being brittle and without that necessary ten- 
to the effect that 1t was of inferior quality, whereas upon _ sile strength so essential in gripping the emery grains 
est if is found that it was glue which was at to the wheel. Emery glue must be flexible or resilient 
It heretore it is just as necessary to use a good in order to absorb the shock when the work is being 
‘ t cl eme! (here are three fundamental brought into contact with the wheel. 
r the icture of gh which I am conf 
di hy eresting to the user of glues Chev are ESTING FOR TENSILE STRENGTH, VISCOSITY, ET¢ 
6 | a eg Ee a ey a P \bout four ounces of olue are needed in order that 
; be "- ‘ eee the a] e Maker may\ decide the tensile strength, Viscosity 
; rae sere says ie ,.° = gil Pon Yr running test) and odor. The mechanical instruments 
( treatment ot the materials, or glue sto — a * — - a harn ; 14 jel] 
he saaes eal e are tne Viscosity pipette in a thermostat and a jelly 
: ' strength tester with cups 
[he separation or blending of the various : 
a é ; HOW GLUE SHOULD BI SED. 
( l i] recient uus¢ n the manutacture ol , : . 
ae © the bones af aclealc. and icles cottons Phe proper preparation and application of the glue 1s 
i, veins Giiies aad aiden “Siewie teak. tata s essential as the quality of the glue and the emery. [h« 
ons lnre.tettts axe alan extansiesly onnd os ue shou be soaked over night in cold water, the tim 
“i The several parts of cattle, calves, meats, soaking depending upon the type of glue used; 
heen, pigs. horses and rabbits yield clues of character ground glue, of course, needing much less than any other 
sti nd peculiar properties These are called animal 
lu lish glues are obtained from the bones and skins 
of fish, but it is the animal glues about which | am pat 
ticular vriting 
Che treatment of the elue stock depends largely upon 
the factory in which it is handled and the use for which 
the glue, when finished, is intended. For instance, some 
factories boil the bones without washing them; on the 
other hand, some manufacturers steam out the grease 


b means of volatile solvents. The best bone glues are 


treated with dilute acid—this removes the lime salts and 
the gelatinous matter remains When crushed, these 
lreatt d bone 5s are called “osseine uy lhe pieces of hides, 
the sinews, the osseine and the horn pith are treated with 


lime until properly “plump.” The final treatment before 
1 


hoiling varies in different glue works 
The glue stock is not exhausted in one “run”; some- 
times as many as ten or fifteen ‘“‘runs’’ are needed to en 
| stock It is easily understood that the 


first run ue is the strongest High grade glues are 
ot high viscosity This is an invariable rule in glue 


are classed as 


the tem 


] ] 
\nothet Stock glues 


thing, hide 


veet glues.’ The condition of the glue stock, 
perature and time of boiling and the tvpe of apparatus 
emploved are all prime factors in controlling the propor- 
tion ‘lue obtained from each “run.” The “runs” 
} he f shi lone or blended with some othet stocl 
thus a a8 at variety of finished ock Phi 
r no re ult i large number ot ditterent colore 
but 1] ( ire deceit nd this yhoris 
r ( < ill to glue Even after finished, the man 
1 | r obliged test it in order t iSsure himself 
of the true quality of his product 
\ ( I a8 I re Ol oO lors 1 1 
n irk I l » ight brown and are produced l 
these ror » eel I ke, rode ind roun hese 
: n be 1 sluce it, clo ly r Of jue But 1 
lor egree of translucency do not, neces 
ecide tl ( lity of the olue, ulthough the hide 
t ( e usually clear and bend almost double 





form (about 20 minutes). After the soaking it may be 
the steam heater, or glue pot, until it be 
comes a smooth, flowimg fluid. Prolonged cooking, how 
ever, injures the tensile strength of the glue. Better 
prepare only enough for immediate requirements. Pots 
and brushes should be kept clean, and but one brush 
should be used for each number of emery. The glue 
brushes should be kept in clean water while not in use 
Good glue, if properly prepared, has no odor. It is sur 
prising how little glue is properly used. Any manufac 
turer of glues will coincide with this statement. If hot 
water is applied to dry glue it scalded and, 
therefore, absolutely worthless. The proper method of 
preparing glues is by the weight of glue water. A 
definite weight of the former should be used with a defi- 
nite the latter. It is a mistake to 


ruess at it 


dissolved in 


iM 


becomes 
s ] 
and 


serious 


weight of 
' 


REIGN ND 


DOMESTIC GLUES 


The impression prevails among glue consumers t 
quite a considerable extent that the foreign article is su 
perior to the domestic glues Many emery users insist 
upon having the foreign glue and, consequently, pay 

ney prices. it must be branded, each and every cake 
(jive the workmen the same glue without the brand and 
he chances are they would condemn it. In the opinion 

the writer (and I speak from long experience) the 

aomest € er olue 5S are Just as eood as the f reigners 

yrroduce, and the prices are les We have some larg 

lue factories in this country entirely capable of turning 

ta emery glue equal to or better than any which 
be imported 

Glue is what may be term n “uncertain quantity 
It takes vears f experience te become an expert Wit! 
olues, as before stated, ‘appearances are deceitful” and 

e only worthy method of determining the quality 1s 
through an exhaustive test. When one has perfectls 

tisfactory article, one should not be “honeyswaggled” 

to ing glue simply from its appearance and pric: 
Here the axiom seems to be especially forceful, “True 


lies in what one gets and not in what one.pays.” 
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EXPANDING AND INCREASING THE DENSITY OF GUN-METAL BUSHES 


AN INGENIOUS SCHEME FOR CORRECTING A DRAFTING Room ERROR. 


By F. R. 


A year or two ago the present writer had to machine 
uite a number of gun-metal bushes, approximately 
2', inches in length, 2 inches external diameter, 1% 

ch bore. Actually these dimensions were specified 

thousandths, and particular instructions were 1is- 
ied from the drawing office that no deviation what- 
er was permissible; consequently both internal and 
ternal gauges were made in order to obviate any 
error. They were made and delivered, but a 
days afterwards came the disquieting news that 
ey were not to the sizes specified, and as a result 
would be rejected. 

\ery naturally the blame was assigned to the shops, 

ut the writer upon verifying his gauges with the in- 
mation supplied him quickly dispelled this idea. 
ltimately the error was discoverd to have originated 
the drawing office, both internal and external di- 
ensions being incorrect. The specification required 


ssible 










em to be 2.038 inches externally, and 1.513 inches 
the bore. The last figure of the first dimension be- 
y read as a 3 made the bushes .CO5 inch small, while 
Cast lron Biock 
Steel Matrix 
Gun-metal Bush 
CAST IRON BLOCK FOR EXPANDING A GUN METAL 
BUSH. 


areless survey of the figures in the latter dimension 
as responsible for an error of .OO8. 

\s the total number of bushes ran into several hun- 
reds, the idea of scrapping them was one generally 
and not to be accepted until every known re- 
measure had been discussed. The error in the 
uld of course be rectified by careful chucking 
nd re-boring, but as it was known that the outer 

was a pressing fit, this idea had to be aban 


15] ] 
1IKeC, 
medial 


Te 


fell to the lot of the writer to find a 
and after a little thought he determined to 
what could be done by expanding them. Taking 
nsideration the fact that externally they would 


However, it 
iv out, 


nt . 
oO Ce 


uire expanding .005 inch, and internally .008 inch, 
» difference, viz. .003 inch, would best be dealt with 
the metal could be compressed this amount. With 
his end in view, he had a cast-iron block made as in 


g. 1, 6 inches in diameter and 4 inches thick, bored 
ut centrally to a diameter of 234 by 2'% inches in 
th. This was counterbored the remaining depth 
the block inch diameter. Into the larger 


by 


12 
to 1 “4 


neter of the hole was forced a steel matrix, its in- 
nal diameter being exactly the size required of the gun 
] 


etal 


bushes, namely, 2.038 inches. 





PARSONS. 


Internally the steel bush was very smoothly finished 
in order to free it from tool marks or scratches of any 
description. A tool steel expander was next made, 7 
inches in total length, the first 114 inches of its length 
being tapered from 1.504 to 1.513 inches, the latter be 
ing the size required for the bore of the bush. he 
next 3 inches of its length was parallel, the remaining 
234 inches being .005 smaller. ‘This expander was first 
rough turned to within .0O8 inch of size, then hard 
ened and finally circular ground to the finished dimen 
sions; a perfectly smooth and deep polish being im 
parted to it. This is shown in Fig. 2 

The bushes were each placed into the matrix, the 
expander inserted, and the whole placed under a small 
hydraulic press, and the expander forced slowly 
through the bush, no lubrication whatever being ap 
plied. The result exceeded anticipations. There was 
little trouble experienced in removing the gun-metal 
bushes from the steel matrix after expansion; extet 
nally they were correct in size, and the bore presented 
a beautifully burnished appearance, the skin being ab 
solutely free from marks of any kind. And what is 
more, the density of the metal was considerably in 
creased. Needless to add, upon their being again 
out they were accepted. 

\s no opportunity was then afforded the writer of 
putting one of the bushes to a running test in order 
to determine what value the act of increasing the me 
tal’s density had in relation to its wearing qualities 
he had a gun-metal bush made, and its internal bore 


sent 


























oe 
1% gS 2%" 
~< pd ne —_— >< ———>4 
FIG THE EXPANDER USED IN BLOCK SHOWN IN FIG 


expanded, as in the example, and set in a bearing of 
a high-speed machine running day in and day out at 
a speed of 2,000 revolutions per minute. ‘This wa 
quite eighteen months ago, and a recent inspectio™ 
showed that the actual wear was under .0O3 inch, a 
compared with one on the other side of the machine, 
not so heated, showing a wear of .025 inch; thus con 
clusively proving that gun-metal pos 
sesses enhanced wearing qualities. 


SO compressed 


COAL FOR COKE. 


the last the coal used in 
coke manufacture has averaged around 65,577,000 tor 
yielding 43,983,000 tons of coke, valued at $111,736,000 
Of this total, 14,767,000 tons were used in by-product 
coke ovens, yielding beside the coke, 54,491,000 thousand 
cubic feet of gas, 94,306,000 gallons of tar, and $9,109.00 
worth of ammonia. When it is taken into consider: 
that every year approximately four times these 
totals of by-products are absolutely wasted through 
use of non-by-product ovens, the vital importance to the 
country of a general use of the modern, 

product ovens will be appreciated. 


In five vears metallure. 
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THE STRIPPING OF METAL DEPOSITS* 


THE TROUBLES OFTEN 


LN XPLANATION OF ONE OF 


EXPERIENCED BY THE ELECTROPLATER. 


By GIRALDUS JONEs.7 


y ubject, which must be of no small concern to the 


practical plater, is one which, in my opinion, has been 
given but scant attention in most text books. This may 
e due to the fact that the majority of authors—not being 
ictively concerned in large outputs and the serious incon- 
enience caused in such cases by strip work—have not 
eemed it necessary to give the subject anything more 
han a mere passing reference 

Stripping generally attributed to imperfect cleaning. 
Ve admit that that is largely responsible for troubles of 
this nature, but beyond a very cursory definition of 

leanliness,’ text books do not probe into the causes 
hich render all efforts to obtain this chemical cleanli 
ess so futile in some cases 

True, we are told, in the case of nickel solutions, that 
hese must not be too acid—on the contrary, they must 
not be too alkaline 

When cyanide solutions are under consideration, the 
injunctions are usually to the effect: Do not employ an 
exct of fre inide and, on the other hand, let there 

tt be a det en 

Do not too high and avoid using too low a current 
lensitv’’ is an instance of one of the vague ceneralities 
luded in works on electro deposition. 

Perhaps the extremely limited range of most authors’ 

perience in shop practice and commercial methods may 
iccount for their brevity when dealing with this phase of 
the subject 

Every electroplater of varied experience is aware that 

it iv be expedient in depositing on one class of metals 


be quite detrimental in the case of another class pos 

essing quite different electro-chemical values. 

it is frequently found that conditions eminently 

ble for the production of light deposits are totall 
| 


when deposits of a heavier character are re 


ilu es 
quired, even though the metals deposited on are similar. 
It is absurd, therefore, to adhere rigidly to such counsel, 


hecause the composition, variety of shape, and the depth 
of deposit are inter-related, and any one neglecting to 
onsider the problem from these standpoints will certainly 
find trouble 

Instructions, as well as the principles on which they 
re founded, must in all operations be regarded by the 
practical man as being flexible to an almost unlimited 
degree, otherwise experience will soon teach him that 
ircumstances alter cases, and that stripped work may be 


brought about from a variety of cases. A few of the most 


prominent and important conditions which contribute to 
that most unde sirable effect will now be discussed. 
STRIPPING CAUSED BY HYDRO-CARBONS. 


aware of the value and function of the 
otash tank, but there appears to be many whose knowl 
ewhat limited in regard to the range of its 
and oils generally 

| frequently come in contact with men who hold the 
view that the potash will cleanse anything of 
nature, notwithstanding the composition of that 


action on greases 


greas\ 
grease 
rr oil 

[his is a serious fallacy, and it is remarkable that plat- 
ers who have been in the habit of working to instructions 
with their plating solutions do not appear ever to have 
had any information regarding the limitations of potash 
on the removal or saponification of grease or oil, 
recent meeting of the Institute of Electro-Platers, Bir 


Ltd., 


Germany 


Re sentat f Langbein-Pfanhauser Works, 





Owing to the extensive adoption of bright soft steel 
stampings in the cycle and other trades, platers are fre 
quently confronted with difficulties in the removal of 
greasy substances with which these goods are coated to 
preserve them from rusting. Sometimes the grease is 
entirely removed by the polishing operations, but whe: 
such is not the case, the difficulties of removal are born 
by the plater with more or less success dependent upo 
his acquaintance with its nature. 

\ recent incident, which probably can be confirmed by 
similar experiences of a number present, will illustrat 
his. The difficulty presented itself in connection witl 
the plating of rims, which had been coated with a greas« 
somewhat resembling vaseline in general appearances 
Not only were these rims coated on the front or polished 
portion, but on the backs also, which parts were left u 
touched in the polishing processes. 

On immersion in the hot potash tank, the high ten 
perature caused this semi-solid substance to soften and 
spread, until it ultimately worked through the spoke-hole 
on to the front of the rim. It only needed scouring in 
the usual manner to become spread as an imperceptible 
film, all over the rim, and, from the nature of the beading 
and sectioning, the metal was more porous on the conve 
and naturaly harbored the which, on its 
the cold water swill, assumed its 
-solid consistency right down in tl 
the metal. It was found, irrespective of the length 
time in the potash, and regardless of the efforts of th 
scourers, utterly impossible to nickel-plate successfull 
stripping being the final reward. 

Chat was because the grease was a product of the 
hydro-carbon group. It may be interesting to explain th: 
nature of oils and greases which do effect saponificatior 
by the action of caustic alkali. 

hese belong to what are termed the natural fats 
both vegetable and animal—and their composition ge 
erally consists of glycerol or glycerine and an insolubl 
acid, of which stearic acid (C,, H,, O,), palmitic acid 
(C,, H,, O,), and oleic acid (C,, H., O.) are examples 

Glycerol is also known as propenyl alcohol. Its formul 
is C, H, (OH), and is soluble in water. 

Stearin is known as being largely employed in the 
nanufacture of polishing compo. Its more scientific titl 
is glyceryl tristearate. Its formula is C, H, (C,, H 
©,), and in its pure condition is obtained usually b 
melting beef or mutton suet, separating the fibrous matte: 
by filtration and crystallizing in small flasks from solution 
in hot ether. 

Natural fatty bodies undergo the change termed saponi 
fication when boiled with alkali. The fat is decomposed 
into its principal constituents, namely, a fatty acid whicl 
combines with the alkali, forming a soap, and glycerol 
(or glycerine) is set free. Both, however, pass into solu 


areas, 


YTease, 


subjection to again 


rormer sen 1e pores 


tion. The action may be expressed thus: C, H, (C 
H., O.) 3 KOH C, H, (OH) SAC, He, O 
Now from this equation, it can be seen that as the 


work proceeds the potash solutions become concentrated, 
or loaded with glycerine and potassium stearate, and it 
the whole course of my experience I have never yet met 
a plater who made any attempt to recover or remove the 
soap from the potash solutions, for use either in the works 
or at home, and yet we find in our very large hotels, where 
economy reigns, it is a very regular practice to make soa] 
from all the greases obtained in the kitchen. 

It is for this reason I advocate complete renewals o! 
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potash solutions after a certain time rather than keep 
adding fresh alkali to old solutions. The cost need be 
no more, 

Any plater may recover the soap from his alkali solu- 
tions, by simply adding common salt, which will cause 
the soap to separate out. If the alkali used is caustic soda 
a hard soap separates, and in case of caustic potash soft 
soap is obtained. 

Che effect of the salt is to render the soap tolerably free 
from caustic alkali, which may be severe on some skins. 
Further purification is effected by re-boiling the soap. 
lhe petroleum jelly used as a preservative on steel is 
made by dissolving one part of paraffin wax in five parts 
1 heavy mineral lubricating oil. Potash does not de- 
ompose this substance, with the result that stripping 

ften follows. 
STRIPPING CAUSED BY EXCESSIVE CURRENT DENSITIES. 

Now we arrive at an entirely different cause of strip- 
ing; and while advocating the practice of rapid deposi- 
tion at the highest permissible rates, it will be obvious 
that prudence must prevail if the results are to be de- 
and not of such a character as to demand too 
much attention during deposition on the part of the op- 
erator—a consequence which might lead to the condemna- 
of the practice as having no commercial value. 

In arriving at a suitable current density to be employed 
n a given work, no conclusion will be satisfactory unless 
lue consideration is paid to the nature of the metal; its 
superficial area must be considered in conjunction with 
its section and general contour; for superficial area con- 
sidered alone is utterly unreliable as a guide and should 
be applied only to sheet metals, and articles having plane 
urfaces. 

\rticles having projecting points, occupying posi- 
tions well in advance of the body, and in close proximity 
to the anodes, need very careful manipulation owing to 
the tendency of the current—as with all other forces—to 
travel along the path of least resistance. 

The resultant effect is an abnormally high current 
density on these projections, although the current density, 
if calculated over the total area of the article, would ap- 
pear to be quite normal. 

Were it not for the projections lying adjacent to the 
inodes, no stripping would occur. To verify this one 
has only to double the anode distance using the same 
‘urrent density, and a sound deposit is at once obtained. 

The reason is primarily an electrical one, because when 
too near the anodes, protruding parts tend to act as re- 

eiving points for the current. 

\nother instance of partial high density comes about 
automatically, and indirectly sends up the rate of deposi- 
tion on parts of the cathode, and this condition arises from 
negligence in allowing hydrogen gas bubbles to adhere to 
the articles. Apart from other objectionable effects of 
gas accumulations, the feature now to be considered is the 
non-conducting property of these gas bubbles, and the 
influence they exert on the deposits. 

Let us suppose a condition of things where deposition 
is proceeding just within the safety limits, and that the 
usual precautions of raising the rod out of the vat, or 
otherwise preventing the collection of bubbles, is not car- 
ried out. 

The consequent accumulation of gas bubbles until half 
the superficial area of the cathode is covered, would mean 
the complete insulation of the latter from the electric cir- 
cuit. There would occur no corresponding reduction in 
the total volume or quantity of current flowing through 
the article. The reduction in these circumstances, if any, 
would be negligible, and although half the area becomes 
cut out as it were, the whole of the current would flow by 
the paths not affected by the gas, with the result that the 
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current density is virtually doubled on the exposed areas. 
This, apart from the evil effects of pitting, is the sole 
cause in many cases of stripped work. The back E. M. F. 
due to this polarisation is too negligible in works practice 
to have an appreciable result in rapid plating. 

The E. M. F. of any form of cell depends upon the 
difference between the heat values of its elements, and 
as the result of the gas bubbles is to form a cell, the 
amount, or rather intensity, of which is governed by the 
difference between the heat values of hydrogen and the 
element forming the anode. It sometimes reaches about 
one-third of a volt—with which amount practical men 
using dynamic electricity need not concern themselves 

Some respected authors, howevy et, believe in coppering 
positive metals to counteract the tendency to ate 

3.E.M.F., but such advice is valueless and misleading, 
inasmuch as polarization or gas bubbles only concern the 
plater after deposition has proceeded some time, and the 
article is already coated with its deposit; so that this 
counter E.M.F. generates from the hydrogen gas, and 
has nothing whatever to do with the deposit or the basis 
metal to which it adheres. 

It may be advisable for a different reason, which I will 
explain, to recommend coppering on highly positive 
metals, because, on immersion in acid solutions of metal 
of a more negative character, an exchange takes place and 
this action will produce defective plating. 


cre 


STRIPPING DUE To PHYSICAL CAUSES. 


One of the most perplexing forms of strip work 1s the 
variety that develops some considerable time after the 
goods have actually been in the hands of the users. No 
fault has been detected during the process of manuta 
ture notwithstanding careful examination for defects by 
experienced viewers. 

Some authorities ascribe the cause to the action of at 
mospheric influences, particularly that of moisture, which 
in varying proportions is always present in the air. It is. 
argued—and sometimes with accuracy—that the deposit, 
being of a porous structure, permits humid air to pene 
trate through to the underlying metal, and in case ot 
iron being the basis metal, to set up rust, by which mean 
the deposit would loosen and strip. Oxidation also tak¢ 
place, according to their views, on such base metals a 
copper, brass, zinc, and tin. 

While there is no doubt of the accuracy of this view 
in particular circumstances, it cannot be applied to all 
cases generally, otherwise no satisfactory result would 
be likely to be attained in nickelling on cycle work. 

Now a deposit of nickel 1 to 114/000 in diameter 1 
full proof against atmospheric attack, and an articl 
plated with such deposit will resist any corroding agenci« 
of the nature mentioned. Therefore it cannot be correct 
to say the deposit is porous, which opinion has become 
rather prevalent, and in some degree welcome, amor 
manufacturers of very badly plated wares who would 
cover up their own deficiencies. 

To prove whether the deposit is porous or not is ver 
simple, and can be very quickly ascertained by dipping 
the article into a solution of copper sulphate, or by rul 
bing a piece of wet copper sulphate crystal on the plated 
surface. 

Should the deposit be substantial no effect will bé 
observed, but if porous and thin a reddish tinge will b« 
noticed on the parts where the rubbing is applied; thi 
is due to the moist solution of copper sulphate percolat 
ing through the deposit and effecting an exchange with 
the iron by the simple immersion process. The rubbing 
in my view is a better test than the dipping method 
Therefore, it is wrong to attribute certain kinds of 
stripped work to the porosity of the deposit under at 
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mosphe ifluence which is the cause usually given. incandescent electric lamp. The current enters the glass 
| am inclined towards finding an explanation by con- bulb by means of platinum wires, no other metal exactly 
dering the physical properties of the metals under the answering the requirements is known, and this expensive 
natural laws of expansion and contraction, due to varia- metal is employed not because of its high melting point, 
tior temperatures to which the articles are sometimes which is a great advantage, but because its co-efficient of 
inavoidabl ubjected expansion is identical with that of glass. No matter how 
I:very metal or alloy has its own invariable co-efficient the glass expands and contracts during switching of the 
expansion, that is, for every degree the temperature light on and off the platinum wire expands and contracts 
’ e meé expand nd in exactly the same ratio at exactly the same rate. 
; the temperature lf this were not the case the glass would either burst 
wld the deposited and b etals expand or con (with the wire expanding at a faster rate) or it would 
ifferent { t will be agreed that allow the air to work gradually through the bore of the 
€ Op] ng force it work, d the dep glass (if the wire expanded at a slower rate), and the 
natut the weaker metal, breaks up presence of air in the bulb would consume the filament 
r m eaning of the importance of instantly. 
etal let e de ribe the case f the (To be continued. ) 
GALVANIZING 
oR THE “Hor Dippin PROCESS 
By J. Howarp Vat 
Y vritten by able write on the plenty of draft holes, which will be found easier to 
P \ izing it Seems it 1s pr ssible the prac control the temperature, 
yer neglected, o1 erlooked. as from Pyrometers are in general use in recent years, more 
eading 1 theoretical explanation of how to do gal particularly so when one class of work is continuous 
ni ¢ | ng the actual work, is quite a long Coke is the fuel most generally used—good qualit 
tep | do not believe, from my own experience and of gas house coke. Of oil burning kettles I only know 
ervation. that I know of any theoretical galvanizer from hearsay, never having had any experience with 
h would be able to do practical galvanizing, that is one. fools such as tongs, hooks, pokers, etc., for 
to sav. m a commercial and profitable standpoint handling galvanized work in the process can easily 
Neverthel theory should co-operate with practice. be made by any first class blacksmith to fit any de 
The “hot diy ping” process of galvanizing is really sired object to be galvanized, suitable to the workman 
the onlv one that I could or would advocate for cer or the job in hand. Wooden tanks for sulphuric, hy 
tain kinds of worl Electro-galvanizing, and sherard drofluoric and muriatic acids are required; also a large 
have eir uses, for threaded work, such as water tank. Also drying oven situated at convenient 
place to obviate over handling work, preferably at one 
— —$—____ —, end of the kettle, to one side, to allow room at end for 
a, ae handling long bars, etc. Any one of the well-known 
a r . brands of western spelter produces OOK dl results, if prop 
- a : t | erly handled. 
al re f — There are several grades of sal-ammoniac. The 
ra ; x, _ Ls egray kind is usually used for fluxing, and the white 
(eee. — Po ; p- granulated for dusting. The white, floury sal-am 
: if P 6 P moniac, such as manufactured for electrical purposes, 
v4 / jo" ‘6 is more apt to lump up, and is not as quick acting as 
_ A @ the better grade of white granulated, which costs but 
a a trifle if any more than the first named, and will be 
toe L ; und more economical. An ample supply of water is 
necessary, as there is almost a continuous use of 
VING MI )D OF SETTING A GALVANIZING KETTLI ater, for which proper drainage should be arranged. 
es . Steam is also part of the equipment not to be over 
mall bolts, nuts, screws, ete., which by the hot looked, and in almost any large manufacturing place 
process would require to be recut, and by the other js a small matter to pipe same to acid tanks. 
process hey ld not require it, thereby eliminat \lso proper ventilation is requisite, as the fumes 
expenst In the “hot dipping” process the’ from acid and sal-ammoniac are in constant evidence, 
nt requirements are a kettle of proper dimensions hich if continued cause no end of discomfort, not to 
tl ork intended. Made of best tank steel « ay injury, to the workmen. Last, but not least, get a 
nb «steel plate, either riveted or welded ends od, experienced man to superintend the building and 
_ inderst d to bi one plate, bent 1 quipment of the plant, and start right. It is economy, 
ve or shape stead both in time and money, and time is money in this 
\ i ma ire ¢ ( een mm: hustlino age : 
elerring the ical sides are tha 
\ ped kettle le ole at vet CHEAPER PLATINUM. 
lide accumulates the ed Hithe Xussia has been practically the only source 
<u Igs, eq tly « ding m inside, and supply of platinum Under these circum 
m outs will 1 the plate out stances a large group of industries will welcome the 
much soo! Have the kettle properly brick p by liscovery of extensive deposits at Wendem. West 
preterably w t te bars, but phalia. Over 100 analyses of borings have been made 
ind all showed the presence of metal in amounts suffi 
( W M cient for profitable extraction, 
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BUSINESS IN WAR TIME 





\lthough the letters published in this issue of 


Merrat INpustry from various sections of the | 


States do not retlect a very busy state of affairs in 


business world, there is, at the same time an opti 


color reflected in all of them. It is perhaps too early 


decided changes to make themselves manifest. for 


disastrous and unnecessary war of the natior 

came just at the “peak” of a general business depre 
Chere are, however, some very good grounds upon \ 
to base a prophecy for a change for the better in all 
and conditions of industrial pursuits. One basis for 


ranting such an opinion is to be found in an inte1 


\ 
VI 


with A. Wilzin, managing director of EK. W. Bliss ¢ 


pany, of Paris, large manufacturers of machinery 


in the metal trades. Mr. Wilzin is quoted in the Ai 


ican Machinist of September 24, as follows: 
“Practically all the machine shops of continental Eur 

now closed, for the simple reason that there is n 

to be had t DAY the workme r buy material, 

most of the foundries have been unable to keep a sut 

to manutacture castings; also for the reason that evet 

goods could be manufactured, and the workmen could bx 

there are no shipping facilities to get rid of the pr 

is the general situation. There are, however, a few ¢ 

such as firms manufacturing war material for th 

and thus receiving cash payments and advances from the 

These in virtue of their military connections can hope 


special favors in the way of transportation facilities 


“Fortunately, our works here have been doing nie 
ment work in the way of cartridge machinery, can-making 
chinery for militarized can-making shops, and so on th 


payments thus received have enabled us to continue on 
scale. My principal object in keeping the works going 1 
able to pick up business quickly and economically when 


“The men we have kept are the older one nd ft 


belonging to neutral and friendly power such as Italy 
Holland and England \ll of the younger men have 
the front and many of them, unfortunately, will not 
There will be some considerable trouble and time requit ( 
reorganize the fresh labor necessary to replace the t1 
who do not return from the battlefield 

“However, on the other hand, we expect re 

ide ultimately, at least in th ountry, because Ger! 
to export large quantities of goods, whi wil ! 
have to be made in France r imported from E1 
ica, as no Frenchman will be apt to buy Gert 
future, if he can possibly get them elsewher« 


| he The New York limes of Oct bet 1 | 


view with V. C. Lassen, who has just returne 


Russia and is here in the United States for the pur 


of purchasing materials for the Russian government. 


1 


T 


lassen was until recently. connected with the Vi 
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Metals Company, of East Braintree, Mass., but went to 
Russia to operate his own factory. Mr. Lassen says of 
| 


his wants and of prospects for future business from the 


nited States: 


There may be me war material needed, but I am looking 
rticularly for medical instruments and supplies, medicines, a 
good deal of castor oil, and a quantity of clippers for cutting 
irbed wit { such a pr inent part in defense now- 
i t hope hat shipments can be made via England and 
! ely that Archangel will be open t 
ivigation more thar weeks longet wing to ice. I had 
I } nel woul per Now that the 
I I k Se s close iy have to ship by 

] in { | oe ‘ 1 n Railw Lt) 
rtat note that from now on the opportunities 
\ turers in Rus ire going be tre 
( rket in which Germat in one iy O 
notl é é t a monopol Why, the Germans 
¢ n I \mericar fit er he \ [ 
ta na neve ( ed vas lestine ro! 
I nt ntry t t ce the rices it sells 

{) S ing nN (x 1 ng . 2 

1 t ¢ 1 
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Here, then, are two sources to which American ma- 
The 


logical thing to do then is to study carefully the list of 


chinery and metal manufactures may be diverted. 


products made in Germany and exported to both France 
and Russia and in fact to other countries and set the mills 
and shops working on these things, for manifestly the 
market is rapidly being made ready and shipping facilities 
will undoubtedly be forthcoming. On the other hand, 

great deal of attention should be given to products which 
up to the time of the war were imported into the United 
tates Here, too, is a prolific field of enterprise, one 
that offers unlimited opportunities for expansion of home 
industries. This field is of such a varied character that 
it is impossible to enumerate in a brief space more than 
one or two examples. First and foremost among im 
portant importations comes articles manufactured 
abroad in the shape of novelties and cheap jewelry 


made of metals. We have the metals, the shops, fa 
tories, foundries, and, best of all, we have the help 
necessary to turn out these things. Another impor 


tant industry that we might turn our attention to for 
consumption is that of lacquers and enamels 
hese products are in 


I me 
demand and their use goes 
hand in hand with metal manufactures. 


rreoat 
creat 






































































] ] Poe Mi 
r M Cit \. Pope ( ism n my mn 
‘ ] the I r re n L lat ne 
I ( ltag | res ¥ Sa that y I 
nae eem n tand in clear and ¢ St 
‘ the \ 11 m roller Mr. Pope says: “With 
ill loa tributor finds cessary to use a switch 
I t an liti l re resistance Later he 
A il 1 ! ut | 
wr Tt yA 
¥ \ $ 
° 
4 
8 volts 
ly 
e+ 
GRAM EXPLAINING THE ROJAS ELECTRIC CURRENT 
CONTROLLER 
gine he thinks that I have a wire rheostat embodied in my 
paratus. Such is not the case; I do not remove the anodes; 
neither is there any additional wire rheostat; the apparatus simply 
mprises two anodes, one large and one small. By the manipu- 
lation of suitable switches these anodes can be used either separ 
‘ itely or conjunctively to afford an easy adjustment of the current 


large or extremely small loads; such effect being further as- 
sisted by the controlling parts of the device 

| will again state what the purpose of my is: I claim 
that with this new controlling apparatus, the plater is able to 


or decrease the strength of the electric current within 


device 


increase 


























*The Metal Industry, September, 1914. 
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OPINIONS AND CRITI- 








parallel circuit of 


e derived o1 a plating bath independently 
e voltage or difference of potential between the positive a 
negative electrodes. .My object in doing this is keep the 
ge as high as possible between the anode and cathode, gait 
ing thereby, the advantages that I have already pointed out in 
previous article. 
lo make my meaning clear, I will resort to some graphical 
hematical proof. Referring to the accompanying figure, let 
s assume a difference of potential of 8 volts between the wires 
\ and B, and outside resistance R of 3 ohms, and a plating bat! 
esistance R’ of 1 ohm, the current in the line according to Ohm's 
vill be 
Ss 
\ \ 2 imp res 
r 31 
m this we will find that the fall of potential at the resis 
nce R 5 


\ cr or V 2x 3 6 volts 


and the fall of potential between the electrodes at the bath will b« 


\ EK i= 2 


volts 


Let us suppose now that it is desired to reduce the current 
the bath to 1 ampere; to do it by the old method we will in 
rease the outside resistance to the value of 

V 8 
r or R+ 1 or R=7 ohms 
C l 

Let us see what changes this increase of resistance has mad 

in the line; it will be found that the drop of potential across r« 


sistance R is now 
V re or \ ‘oe 7 volts 
instead of 6 as before, and that the fall of potential between th« 
electrodes at the bath is 
Vv =3x T=} vor 

instead of 2 as previously; this shows that whenever we increase 
the resistance between two points in an electric circuit we in- 
crease the difference of potential between these two points and 
decrease the difference of potential through any lower resistances 
of the circuit. Let us now accomplish the same reduction of 
the current by the new way, that is, by increasing the resistance 
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in the electrolyte between the anode and the cathode; as done 


by the new controller. For the same current of 1 ampere the 
added resistance in the bath, removing all the outside resistance 
R of the rheostat, will be 
Vv 8 
or x+1= 
c 1 
The drop of potential between the electrodes at the bath will 
be now 


r= or x =7 ohms. 








v=rcor V’= (7+ 1) 1=8 volts. 

instead of 1 as was the case when the outside rheostet was used. 
We have now the same reduction of 1 ampere delivered at 8 
volts pressure between the electrodes, which proves my statement 
that with the use of my cCevice the plater can increase or decrease 
the current in the bath independently of the difference of poten- 
tial between the anode and the cathode. 

Mr. Pope says, “I should be glad to see Mr. Rojas prove on 
paper the basis which he claims that none of the current is wasted 
by using the new system, as compared with the usual method, 
because, after all, one only pays. for the actual watts taken from 
the dynamo.” 

I fail to see the logic of this argument. We all know that we 
only pay for the power consumed, but this power, or part of 
it, may be wasted or put to useful work, I claim that the propor- 
tion of the power that is consumed in the resistance wires of 
an outside rheostat is transformed into heat and wasted in the 
atmosphere. In the case above cited, this amount or waste would 


be equal to 


\ 7 
WwW = — = ———_- = 7 
R 7 


watts 


If by using the new controller this wasted energy is transfered 
into the plating bath, it will be put to the following uses: 


Ist—To increase the temperature of the bath and with it 
ts specific conductability, saving thereby, the energy that would 
iave been wasted in overcoming a higher co-efficient of ionic 
riction. 
2nd—It will act efficiently against local and counter currents, 
rendering thereby a more uniform and coherent plate in a shorter 

e than at present and saving the energy that would have 
vasted in carrying the plating operation for a longer period of 
time; and ; 

3rd—It will help to keep the anodes from oxidization with less 
amount of free reagents, rendering the chemical reaction of the 


ath upon the deposit less destructive and consequently the de- 
sired deposit will be obtained in a shorter time, saving also time 
and energy 

\side from these advantages other facilities are also gained: 
is is the perfect control with which the accurate adjustment of 
e strength of the current to the cathode surface can be accom- 
plished; inasmuch as the jumps that the variations of the current 
when this is regulated by an ordinary outside rheostat, 
are perfectly eliminated. By the use of my device this adjust- 


makes, 


ment can be obtained smoothly and at any desired value. Also 
the great range of adjustment needed to handle big and small 
loads do not present the mechanical difficulties that are en 


countered in the construction of the ordinary rheostat, and, there- 
fore, this new controller can be produced at a more reasonable 
price. 

Mr. Pope says, “The difficulty of manufacturing it in suitable 
materials for different solutions, in my opinion, puts it out of 
le range of practical plating.” | this a very broad 
statement; I have found this to be the least of our difficulties. 
New York, September 21, 1914 F. A 


GOLDFILLED STOCK 


consider 


Rojas. 


To THE Epitor or THE METAL INpbustTrRY: 

In the March issue of an optical journel an attempt was made 
to illustrate how seamless alloyed gold filled wire was made for 
the optical trade. This article, and the cuts shown in that jour- 
nal, must have furnished a great deal of amusement for the 
For instance, one part of the 


manufacturers of optical goods. 
article was as follows: 
“Imagine a man carrying on his arm a tin pan, shaped exactly 
like those your mother used to use for making cake, containing 
$1,400 in gold eagles 


Imagine those gold eagles placed in a 
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melting furnace with the necessary alloy to make the karat de- 
sired.” 

That was one of the starting points, and that is one of the 
points that the manufacturers of optical goods would consider 
a joke, as in these days up-to-date manufacturers of seamless 
filled wire for the optical trade do not use coin gold. Coin gold 
is a little better than 22 karat. We know of a ten-dollar gold 
piece which was put through a bank and was returned with the 
word “light” stamped upon it. After weighing it and figuring 
it out, we found that it was 7 cents shy. That was because it 
had been carried and worn, so that it did not weigh up to the 
standard. That is the reason why coins are not used for manu- 
facturing wire. The United States Government will now 
gold bricks that will assay 999.4 to up-to-date seamiless wire 
people. They always buy the Government gold brick. They 
will never buy coins, as they always want to know just what 
fineness the gold is that they use. The party who wrote this 
article was perhaps an amateur at the seamless wire business 
He had very little experience and must have been a beginner, 
and a person who begins to make seamless wire always makes 
a great many mistakes 

There are a large number of seamless wire manufacturers now 
that have been in the business for time, and they have 
had a large amount of experience. Their aim is always to make 
their quality of wire up to the standard, and there is no optical 
manufacturer who buys wire from any first-class manufacturer 
of seamless gold filled wire that is not able to stamp his material 
and stand back of it. In the first place, if he buys 1-10 12 karat 
wire from the experienced maker, he knows that it is 1-10 
12 karat, and he has a perfect right to stamp it 1-10 12 karat. 
The manufacturer of the wire stands ready to back it up, and he 
can buy the wire cheaper from the manufacturer of 
than he can make it in his He also knows 
that the makers of seamless filled wire for the havea great 
deal more experience than he would have if he 
for himself, as they are not only making it for the oj 
facturers, but also for the manufacturing jewelers 


11 
sell 


some 


seamless 
wire own factory 
trade 
were making it 


t1¢ il m 


inu 


“KARAT 


NEW BOOKS 


TRANSACTIONS OF THE AMERICAN ELECTRO- 
CHEMICAL SOCIETY.—Volume 25. 1914. Size 9% 
x 6% inches. 544 pages and numerous illustrations. 
Bound in cloth. Edited by the secretary and published 
by the society. 


This volume is the report of the twenty-fifth general meet 
ing of the society held in New York City April 16-18, 1914 
Included in the work is a list of the officers of the society 


those present at the meeting 
f the addresses and 


various ses 


together with the names of 
The main part, of course, is 
papers which read and discussed at 
sions of the Taking it all in all 
worthy addition to the large amount of matter which has al 
ready been published this forn 
these 


made up 


were the 


meeting. the volume is a 


by energetic society in 


transactions. 


STEEL WORKING AND TOOL DRESSING.—By Warren 
S. Casterlin. Size 8 x 5'4 inches. 207 pages, including 
index. Illustrated... Bound in cloth. Published by the M. 
T. Richardson Company. Price $2.00. For sale by THE 
METAL INDUSTRY. 

This is a manual of practical information for blacksmitl 
and other workers in steel and iron. It written 
expert, the author having had fifty-seven’ years’ experience 
at the forge, and is probably the first book of the kind by a 
really practical blacksmith and steel and iron worker. There 
is not a superfluous word in it, and although it is impossible 
to cover a subject of this kind exhaustively in a book of tw 
hundred pages, yet by out that which practically 
everybody knows, there is room for about all that everybody 
ought to know and yet does not know. The information 
given is thus largely new and cannot be found elsewhere. 
The book is well printed and bound, and carefully indexed 
for quick and easy reference. A copy should be in every 
blacksmith shop and within easy reach. The work is illus- 
trated where illustrations are necessary. 


was by an 


leaving 
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EMBOSSING 


IN THIS DEPARTMENT WE ANSWER QUESTIONS RELATING TO 
SHOP PRACTICE OF THE METAL INDUSTRY. ADDRESS 
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©.—Can you tell us the reason of: in an electro-galvanizing 
tank why one load should turn out very well coated and the 
next (although it has had the same time and the braume 
and current have been just the same) should barely have 
any coat at all? 

\.—Your trouble does not appear to be caused by external 
causes or every load taken from the tank would be the same. 

We are of the opinion that the solution becomes polarized 
when in constant and the may coated. 
ne or the other causes would retard the current acting as 


use anodes become 


a resist and unless sufficient voltage and amperage was 
naintained constantly the deposit would vary under such 
mditions as noted. We would suggest that you test the 
oltage and amperage at the tank terminals while the bath 

is loaded. You will then be able to determine whether 
larization occurs. 


The following suggestions may overcome your trouble: 
First—Increase the density of the solution by adding more 
etallic salts 

Second—Increase the voltage if below 8 volts 
Third—Agitate the solution. This may keep the anodes 


from coating over and prevent polarization—C. H. P. Problem 


2,044. 
FLUXING 
().—Please furnish us with what you consider the most reli- 
le flux for brass and also the amount to uss 
\—Common salt is the most reliable flux and it is also the 
heapest to use for brass. It should be put in the crucible at the 
eginning of the heat in the proportion of about one handful t 


every one hundred pounds of metal—P. W. B. Problem 2,045. 


HARDENING 


) What is the best metal to use to harden lead 


\.—Lead can be made hard by alloying with antimony in pro 
rtions varying from 10 to 25 per cent For ordinary pur- 
es 4 parts of lead to 1 part of antimony would form a suit- 


P. W. B. Problem 2,046. 


().—We are having considerable trouble when hardening our 


reamers used tor reaming holes in brass by warping in 


tempering 


\ lo harden or temper a long reamer to 


keep it from warp 
grip it in a pair of tongs and suspend the tongs and reamer 
a piece of string twisted very tight. When the reamer is 


eated properly hold it suspended perpendicularly by the string, 
holding in one hand and preventing it from turning by an im 
plement held in the other. It-should be held over a tub or tank 
f cooling fluid, and when all ready it should be allowed to re 
lve, dipping in the cooling fluid at the same time 
long reamers, taps or any tool hardened in this 
be practically straight—P. W. B. Problem 2,047 


manner will 


MELTING 


(.—What causes a nickel anode to be granular in consistency 


and filled with minute air holes, and how can this fault be over 
ome in the melting and casting of the nickel? 
\ The fact that the nickel anode is granular, and is filled 
th blow holes proves that the trouble is due to casting and 


ire particularly to overheating in the fire 

Nickel should be 
] ] ~_ ~4) P 

is melted in a crucible in an 


ered with a 


treated very carefully when melted, and if 
open fire it should be very cart 


ly co 


flux to prevent the formation of nickel 

xide which causes the trouble in the castings lo this end 

mber or green bottle glass is as good as anything to be put on 

top of the crucible, as the glass forms a coating which prevents 

tl formation of oxides Of course charcoal should also be 
used generously. 

We believe that the best way to melt nickel is to do it in 


arge quantities in a furnace 
large quantit f 


similar to a cuy ! a reducing 
flame is employed. However, with proper car there should be 
no trouble due to blow holes in melting in ordinary crucibles. K 


Problem 2.048. 
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PLATING 





Q.—Can you tell us how to nickel plate aluminum castings 
so as to stand the action of the salt water on vessels for two or 
three years? 

A.—Aluminum castings are being plated with nickel very satis 
factorily in the following manner: 

The castings are polished and cleansed in the 
with benzine then immersed in a dilute hot solution of 
ash about ™% pound to each gallon of water and then into a 
clear nitric acid dip. From there to cold water and then into a 
solution consisting of 1 to 1% pounds of biborate of hat 
is, common borax, maintained at not less than 180 degrees ahr 


usual manner 


soda 


soda, { 


] 


From the borax solution they should be rinsed in boiling 
and then direct into the nickel bath. 
The nickel solution consists of the following 

Nickel sulphate 1 pound 
Magnesium sulphate 6 ounc 
Chloride of sodium.. 2 ounces 
Ammonium chloride 4 ounces 
Water 


BRE ye ne l gallon 
The solution is maintained at a temperature of 120 degree 
If the solution is agitated by the aid of compressed air injecte 


from the bottom of the tank a heavy deposit of nicke be 
obtained quite rapidly The voitage should be from 2 
volts —C. H. P. Problem 2,049, 

Q.—Will you kindly advise regarding a cyanide coppet 
solution? I have a cyanide copper bath in a lead-lined tank 


and my anodes turn the color of lead Is this cause: 


the lining in the tank or due to the « ipper anode vhich | 
had made up in our brass foundry, and in making them up 
the foundryman used a dirty pot and a great deal of lead i 
the mixture. I have added cyanide to quite an excess, | 
my anodes still turn dark when not in use and it is very 
hard to remove it. Can you tell me what the trouble is 

\—Your trouble is no doubt due to a small ai { 
lead or arsenic in the lead, which would have a tende t 
discolor the anodes in a cyanide solution, causing deposit 
7 copper anode Lhe 


by simple immersion upon the 
tT 


lead or would not injure 1 


oO arsenic, if very small 
tion to any extent, although it is not very pleasing to hav 
the anodes thus coated. 

It would be advisable to remove the anodes when thx at 
is not in use. In this manner you will avoid the slight ut 
ing upon the anodes. We suggest that you add a littl 
sodium bisulphite occasionally. This will help to keep the 


anodes clean. 


Lead-lined tanks should never be used for cyanide 
tions, especially warm solution, and when used for cold solu 
tions should be lined with asphaltum. Wooden or iron tank 
are preferable for the purpose and are the on | 
frequently used —C. H. P. Problem 2,050 

©.—Kindly advise me how to copper plate wax tubing 

\.—To copper plate a wax surface the following n 
should be employed 

First—Coat the wax uniformly with ceylon graphite 
divided form. This is frequently termed electro-typers or 
graphite The graphite should be evenly applied witl 
brush, preferably badgers’ hair brusl \fter the raphite 
applied apply the conducting wires which should consist 
copper wire 

Second—Prepare a concentrated solution of sulphate 
and use cold Immerse the waxed articles after the gray ( 
been applied in a shallow receptacle and while immerss 
copper solution sprinkle electro-typer’s iron filings over the rfa 
This will produce a reduction of the pper on 1 raphit 
face \fter this operation wash in cold water pla 
regular acid copper bath until sufficient ite 
The acid copper bath should consist of the following 

Water ° ‘ 1 gall 

Sulphate of copper ] { | 

Sulphuric acid 4 

Black molasses reer 1 pour 
Phe iItage should be to 1 olt and imperage 1n pt 


to the surface of the article—C. H. P. Problem 2,051 
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1,104,988. July 1914 
Hanson of Hartford, ¢ 
pany of the same place. 

Thi Iny 
prim ipal 
chine of 
by which 


Metal Reducing Machine. B. M. W. 
onn. Assignor to Pratt and Whitney Com- 
among the 
1810n of a 


metal-reducing machines, 


invention being the 


ention relates to 


prect or the 


prov 


ma- 
this character 
articles of 
kinds can be 
and accurately 


various 
kly 
educed 

\ metal 


machine is shown in 


quic 


reducing 





cut, involving the in 
vention can be em 
ployed for various pur 
poses for example for 
grinding area r sur ee 
face f different kinds 
In thi ise the tool would preferably consist of a grinding 
whee In the machine there is a rk-carrier and an oscil- 
latory tool-carrietr [he two carriers are preferably given a 
compound 1 ement, consisting in the present case of two 
n ents which have transverse directions; thes« yvernents 
ma col re as teed movements or motions provided t 
effect re ! the l In addition to such compound 
el ents there is a tl . sf V el I in ad 
é é nt or ept tf cut n be regi 
lated e functions in question m be obtained in various 
vay ferred that the feed 1ovements as they ive 
el ( ( mplished in part by thx rk r 
t ( na tl it the idjus ent mn ement be ol 
t d thi h the tool carrier 


108,14 August 25, 1914 Electro-Plating Apparatus. 








. Daniels, of Newark N. J,, assignor to the Hanson & 
Van Winkle Company, of Newark, N. J., a corporation of 
v Jersey 
ti lat t t t ; 1} r ] 
1 mn reiates tO appafa S rr subjecting rticies t 
( t t r other electro chemical or chemical action. 
Certain tea ¢ I ft 
’ ene? ry ] iT 
to electrolytic a 
n whi ' rrent 
must be passed throug 
the articles ing treate: 
It nas he to re bee! 
] 1+ T) 1] 
p> pose ) ( ANNICAILLY 
‘ ivev the articles t be 
‘lated through the el 
] 
tro plating bat! Che 
purpose of such apparatus is to secure uniformity of plating 
rt - 
and economy ort operation, 


The objects of the present invention are more especially 


to improve the support and conveyance of the articles throug 

the bath so as to increase the efhciency or economy of opera 
ind these objects are attained by providing an intet 
ediate support or bearing for the conveyer rods or screws 


and by sub-dividing the conveyer or screw into a pluralit 
of lengths successively traversed by the article carriers, and 
by providing mechanism for transferring the article carriers 


from one length of the conveyer rod or screw to another 
An apparatus in which the princip a s of the invention ar: 
nbodied is shown by way of example in the accompanying 


drawing 


1,106,107 
R. R. Parish, 
Company of 


The 


August 4 
Waterbury, 
the 


1914. 
Conn., 
same place. 
invention c 


assignor to Chase Rolling Mill 


vers a process whereby it is claimed to get 


REVIEW OF CURRENT PATENTS OF INTEREST TO THE 
READERS OF THE METAL INDUSTRY. 


Method of Pickling Brass. 








rid of the annoying red streaks which commonly occur on 
pickled brass. The inventor states: 
It is well understood in brass mills, that owing to a great 


variety of causes, superficial deposits of copper or copper oxids 
yr both appear upon the during the annealing 
a Under perfect conditions of annealing, these ob 
jectionable deposits upon the brass do not occur, but they are s 
liable to occur, and so excessively difficult to control, that it is 
necessary to provide for removing them when they do occur 
in order to secure a product entirely uniform. The invention 
consists introducing into a pickling solution, a sufficient amount 
of a per acid, or a derivative of a per acid, to aid the sulphuric acid 
in the si naan in attacking and dissolving the objectionable sur 


brass successive 


face dishgurements, whatever the character of the same may be 
In practicing my invention, I may employ any suitable per acid 
or any suitable per acid derivative, such as per-sulphuric acid 
H,S.O,, per-selenic acid H.Se,QOs, per-chromic acid CrO,H,O, 
or any of the salts derived from such acids The amount of 
the per acid or per acid derivative used will be gaged according 
to the speed which it is intended the pickling operation shall 
proceed. I have obtained good results by an amount of per acid 

per acid derivative equivalent to about 10 per cent. of the 
sulphuric acid content of the en solution 

1.108.191] \ugust 25, 1914 Welded ms. laurence S 
I man, of New York, N. \ assigi t { sal Elect 
Welding Compan of New York, N. \ rporation of 





is invention relates to the construction metal tubing 
e object is to provide a novel construc tubing, as 
shown in the cut, that 
will be substantially as ' 
ng as the previous 
onstructions, having a See ae 


Ided or 
al seam 
sub 


usly we 
razed longitudin 
and that 


will have 











stantially as good a fin 

sh as tubing in whi 

the longitudinal joint is 
posed of the abut = = 

( cates of the metal — 

skelp or blank nd =— ———| 
ich at the same time = ~ 
capable of being 
dily and cheaply construet« 
109,572. September 1, 1914. Casting Apparatus. Bernard 
lagher, Lynn, Mass 


invitation relates to apparatus for making castings, and 
ire particularly to 


Molten 


Irom the 


apparatus for making ingots of 


metal as it comes 

furnace contains moré¢ 
which, if allowed to 
remain in the until it 
solidifies, forms bubbles or blow 
holes (One n thod of 

Iten pase 

by the application of 


force 


r less 


gas 


| 
metal 


freeing 
tl 1 from gas is 
centrif- 
ugal 

One the 
vention is to provide 
improved means, as 
the cut, 
molten 


object of present in- 
and 


shown in 


new 





for expelling gases from 
metal by this method 
In accordance with this object 
one feature of the invention con 4 
the provision of a ro- 
receptacle to receive the 














templates 
tating 
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nolten metal. Mechanism is provided for automatically stop- 
ing the rotation of the receptacle after a sufficient length of 
ime has elapsed to allow the metal to set. 


1,108,410. \ugust 25, 1914. Electro-Plating Apparatus. 
Imer B. Stone, of New Britain, Conn., assignor to the 
\merican Hardware Corporation, of New Britain, Conn., a 
rporation of Connecticut. 


This device relates to the class of apparatus used for 
lectro-plating, and an object of the invention, among others, 
s to increase the production of 


pparatus of this class and at the 
me time maintain its efficiency. 
One form of device embodying 
‘ invention and in the construc- 
m and use of which the objects 
erein set out, as well as others, 
ay be attained, is illustrated in 
e accompanying drawings. 
[he invention is especially ap- 
icable to an apparatus in which 
irk holders are caused to travel 
a predetermined path and dur- 
which travel articles carried 
the holders are subjected to 
eatment in baths of different 
aracter contained in different * 
vats, the latter being 
sposed in a path curved more or less and underlying an 
1] hain by which the holders are carried. 





inks or 


iess ¢ 


109.885. September 8, 1914. Rolling-Mill or Similar In- 
stallation. William R. Webster, of Bridgeport, Conn., as- 
ignor to Bridgeport Brass Company, of Bridgeport, Conn., 

rporation of Connecticut 

[his invention relates to metal working devices for operat- 

on strips, bars, wires or other lengths of stock. The im- 

vements are especially in x 

led for application to metal y ” 

rking devices arranged in ; « * 
indem for simultaneous op- /© oF | \ F \ 

ition upon successive por- | ~ 7 j 

ns of a length of stock fed \}° | An a on 

om one of such devices to \ r el 
nother of the same, but cer- 
in features of the invention 

y be used to advantage in ea 

her connections. 5 ) d 

One of the primary objects (© 3 | \ 

f the present invention is to | ™ | } gl 
ovide improved means, as be Jo = 1) 
wn in the cut, for regulat- \ ” ' + 


ng automatically the relative | | \ 


eeds of two or more rolling mills or other metal working 
evices arranged in tandem so as to maintain a practically 
tension in the stock between the mills. More par- 
ularly, the inventor aims to provide an installation in which 
ne of the rolling mills or other metal working devices is 
ovable toward and away from the other by variations in the 
nsion of the stock, and wherein this movement is utilized 

control automatically the speed of a prime mover which 
lrives one of the mills. 


niform 


It is also proposed to furnish a metal 
vorking device which is bodily movable on its foundation 
ind so arranged with respect to a speed controlling device 
Yr a prime mover, that the speed of said prime mover will 
e varied in accordance with the tension of the stock acted 
n by said metal working device. 


1,110,493. September 15, 1914. Process for Treating Anode 
Residues. Edward Keller, Perth Amboy, N. J 

In accordance with the present invention the anode resi- 
ues which have been freed from liquid in a filter press or 
y other known means, are treated with concentrated com- 
ercial sulphuric acid, preferably in quantity sufficient only 
to convert the copper content into sulphate of copper when 
he residues are heated to a high temperature, the heating 
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being necessary to complete the reaction and reduction of cop- 
per to soluble form or sulphate of copper without the em- 
ployment of an excess of acid which latter if employed would 
make the mass a liquid mass in which silver and impurities 
would be dissolved or rendered soluble. Subsequent treat 
ment of the residues consists in extracting the sulphate of 
copper, preferably by dissolving the same with hot water, 
giving a neutral and comparatively pure solution, which may 
be returned to the electrolytic copper depositing tank and the 
decopperized portion of the residues treated in a furnace and 
refined until sufficient purity is attained for the formation of 
doré bars. 


1,110,000. September 8, 1914. Metal Working. David B. 
Marwick, of New Britain, Conn., assignor to the Stanley 
Works, of New Britain, Conn., a corporation of Connecticut. 

The invention relates to that branch of the art of metal 
working wherein the size or shape, or both the size and shape 
of a length of stock is changed by passing 
the stock between a pair of reducing rolls, 
the stock being either hot or cold. Ci ) 

The invention has been developed in con ti 

= 


li 
raw 


nection with a cold-rolling process. d > = 
The invention provides means, as shown WAY 
in the cut, for varying the width of the prod }] SS 


uct without varying its thickness. That is f i 
to say, given two pieces of stock of identical | .\) 

size and cross sectional shape, it is possib! 
by this process to reduce these pieces of 
stock to a product having the same thick 


ness but different width, by passage through Jie Ak 
the same pair of reducing rolls. = WE, 
1,110,122. September 8, 1914. Method and Apparatus for 


Annealing Metals. F. H. Fechtig, Wilmington, N. | 

This invention relates to a method of and 
annealing metals of all kinds, and the invention has for its 
object to provide for the annealing of 


apparatus [for 


such metals by causing them to cool 
more slowly than has been heretofore 
possible with the method and apparatus , 


commonly used, with the result that the 
metals are annealed evenly throughout 





and are tougher and_ stronger than 

metals annealed by the methods com 

monly used. ala _J 
With these objects in view the inven 


tion consists in the method and appara- 
tus shown in the cut. 














1,111,198. September 22, 1914. Appa- 
ratus for Shaping Metal Articles. Fred- 
erick G. Wacker, of Chicago, IIl., as- 


signor to Charles H. Wacker, of Chicago, IIl. 

This invention relates to the art of shaping hollow metal 
articles by means of suitable fluid pressure applied to the in 
terior thereof 






for ex- 
panding such articles . 1S: 
against a die or mold 


One object of the in 
vention is to provide a 
new and improved ap 
paratus, as shown in 
the cut, for so shaping 
metal articles, in which 
such an article is heat- 
ed preliminarily and before the pressure is applied, thereby 
taking the chill off the article and rendering it less liable to 
breakage or rupture, the heat being applied through the body 
of water within the hollow article in case hydraulic pressure 
is the power or pressure employed 

Another object is to materially reduce the cubical contents 
of the interior of the article, leaving just enough space for 
the expanding fluid pressure to act upon the walls of the arti 
cle, thereby materially reducing the amount of fluid employed, 
such as water in case hydraulic pressure is utilized. 


i 
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NEW AND USEFUL DEVICES, MACHINERY AND SUPPLIES 
INTEREST TO THE READERS OF THE METAL INDUSTRY. 


MELLEN ROD CASTING MACHINE 







































MELLEN METAL CASTING MACHINE 




















































P Eeshenwe’ Mew York Cite, maintain in operating position two endless chains of mold blocks 





! The machine re es the highly heated [he items of investment eliminated may be numerated in the 
netal e end ds and solidifies the same withit following manner: 
é el in the form rod at the other end in any 1 1. Investment cost of means for the above said handlings 
ed let rom here it 1 ike the bull-block, w ( 2. Investment cost for the heating furnace 
dra to specifications and made re r shipm 3. Investment cost for the rolling mill 
\ s draw s been test t f the ve 4. Investment cost for the power plant 
5. Cost of excessive space and buildings 
The means for doing the above work is a simple machine 
which occupies an operating space of approximately 150 square 
let, te 
FIG COMPARISON BETWEEN EXISTING EQUIP 
MEN|I PRODI CING LOD AND WIRE BILLETS 
\N THE MELLEN MACHINI FIG. 3 \NOTHER VIEW OF THE MELLEN MACHINE. 
est qualit res s tensile and tortional strength and ¢.¢¥ The machine is anything but complicated, the inventor 
er requirements aving in mind simplicity, knowing that any type of workmen 
The steps of tl Id method wht are elit ted he us may be called upon to operate the same. The construction con 
f this S llows soll cae ben : 


ists of a framework, composed of channel and angle irons t 
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ions, which blocks join in centre allignment in a straight companying pictures show a notable installation of 
[hese mold sections co-operate to complete the traveling system made by this company. This is an equipment of twent 
ld orifice into which the liquid metal flows, and wherein, as four polishing lathes, with complete fan dust collector 
+ ] ' } ] 


ve stated, it is molded, passing from the liquid into the solid 
ate while in motion, and finally delivered in the form of a rod 
hains being endless, the rods may be produced contin 
it the further extremity of the machine as long as liquid 


is fed in at the opening 
economic effect of this invention is such that 1t must 
ghout all the divisions of the metal ind Stry, and 11 
hine continues to show the rapid development and ad 
nent that it has in the past three months, all rolling opera 
s for the production of small-size rods and wire, togetl 





their large and expensive power equipment, must becom 
cessary Che heating furnace, the function of which is t 
he metal bars in preparation for the 1 lling p ess 
ier be used The great drain by the power plant on 
1 supply will be stemmed, as the power required to oper- 
( cl IS appr ximately only 5 oO! ep@ ver also th 
{ required by a rolling mill ( iv wilt 
ine, which actually occupies but 150 ire feet EXHAUST SYSTEM FOR SOLDER BENCH FUMES 1) 
r very important factor, which is not given the proper BY THE CLEVELAND BLOW PIPE AND MA? \ 
but which is far more important than some peopl COMPANY, CLEVELA) HI 
think, is the entire abolishment of danger to human 
r charge is reduced to approximately 5 per cent. pipings and solder fume exhausts for the Maple | M 
nly work needed is supplied by the caster turing Company, Monmouth, III 
ne he present tax Tor the refining t every pe und \ni ther system lately 11 stalled ror t | rt ? M 
lytic copper will be reduced; this means when the Iron Company, of Pittsburgh, Pa., was for a mplete 
hall be employed in the casting of symmetrical anodes. _lecting apparatus, consisting of twenty-eight emery | 
no reason in evidence why this machine should not be inches in diameter The hoods for thes heels w 
lic successfully to the many forms of steel production such \ 12 iron, one-eighth inch thick Ordinarily imilar | 
structural steel ete It can thus be seen tl at re d, wire, a®re made or one sixteenth inch gal 1 ed iron, the 
sheets will become cheaper Safety First was considered of prime consequence Her 
, ellen has broad patent protection covering his invention extra thickness of the hoods to hold securely any possible br 
in this country and abroad of emery wheels. The wheels themselves were completely e1 


closed except the small opening for grinding purposes 
Besides exhaust and dust collecting systems, the Cleve 


EXHAUST SYSTEMS Blow Pipe and Manufacturing Commune install ventilati I 


: , ; = M : tems, and as mentioned in our September number, their v 
he S smbe er oO DUSTRY the | 
eptember number of HE MetTAL IN R he an is being accepted by and commented favorably upon by the vat 


s State Departments of Labor. 


FOUNDRY ELECTRIC HOIST 


ement was made of how the Cleveland Blow Pipe and 


The electric hoist shown in the cut is known as thx Typ 
D” portable hoist and is designed for locations that req 
the hoists to be suspel ded by a single hoo! " la vhere 
it can readily be moved from place t 
place The manufacturers of this | 


the Northern Engineering Works, |) 
troit, Mich., state that it is found to |x 
a great labor saver in those places 

a hand hoist has formerly been us 
as its speed is nany times greater, 


cupies but little more space and uses but 





a small amount of current Either 
rect or alternate current can be use 


and it can be provided, where necessar\ i 
with a variable speed controller Phe | 
manufacturers claim this hoist has the \ | 
: \ | 
fewest parts and is the most durabl \ A | f3 
hoist of its weight of any spur-geared a 
hoist now on the market ‘ 

The Northern Engineering Works als 
make a line of “B” type cranes on whicl 
these hoists can be used. Descriptions ELECTRIC HO] 


and illustrations of the hoist will be 
found in Bulletin 541, which will be sent upon request 


MULTI-COLOR LACQUERING 


\W. J. Smart, president of the Eureka Pneumatic Spray | 





any, Ne or states that -he is the riginator 
VENTY-FOUR POLISHING LATHE DUST COLLECTING sys. P@™)> w York City, that 1 ni ra 
M INSTALLED AT THE MAPLE CITY MANUFACTURING ess for multi-color lacquering described in Tue Metat Inp 
COMPANY'S PLANT, MONMOUTH, ILI September, 1914. Mr. Smart states that his clai 


covering this process have been allowed, and he proposes t 
MA ' 
Manufacturing Company, 2096 West Third street, Cleveland, a reasonable shop license for the use of it He reque 
/hio, was pleased with the reports of the various State Labor THe Metat Inpustry take this t 


irtments on the success of their 





h + } 1 
exnaust systems The ac- trade, who mav be interested in thi proce 
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NEW LINE OF RATCHET AND FRICTION DIAL PILLAR PRESSES 


| 


Che Waterbury Farrel Foundry & Machine Company of Water 
yur Conn., are bringing out a new line of pillar presses with 
ratchet dial and friction dial attachments, which have some novel 
features for which patents have been applied for. For a bette 
inderstanding of the advantages claimed for the ratchet dial 
attachment we will describe the usual method of operating a dial 
press Referring to sketch “A,” Fig. 1, the usual arrangement 
is to have the operating pawl mounted on a slide moving in a 
straight line and the gauging notches in the dial are shaped the 

ume as a rack tooth; that is, 29 degree included angle. With 
this construction it is impossible to fit the pawl so that it fits the 
notch in the dial at all points of the stroke, the pawl having a 
rocking motion with relation to the dial, also there peing a ten- 
dency when the pawl draws back to draw the dial back with 

[his is usually overcome by putting on a locking lever 
which is a friction lock held in by a spring and is not positive, 
that the dial is kept from overfeeding by a friction at the 


enter of the dial. Various devices have been installed with a 
dial of this kind to stop the press if the dial does not register 
exactl yut they are very delicate in their adjustments and 
liable to get out of adjustment through the jar of the press, 
thus making tl fail to act at the proper time. For drawing 
throug rk a round notch is often used with no lock what 
ver, this construction being shown in sketch “B.” The appli 


cation of a dial feed to a pillar press, while perhaps not un 
mechanical, is as usually built extremely awkard in design, as 





the al met d is t have the back end of the die slide hook 
iround the upright of the press, thus bringing the pawl insid 
the upright of the press Chis construction is shown in sketcl 
Che general appearance of the machine is shown in Fig. 2, 
and it will be noted that all gear re well guarded and that 
machines are furnished with table for holding the work, als 
lf on the e for holding the usual wrenches that are fut 
with hine [he machine is controlled by a ha 
er on the e, or a toot treadle can be used without any 
in the ntrolling mechanis1 [here are no particulat 
features in the friction dial attachment with which the 
ne equipped excepting that is sO arranged that worl 
in be eithe irried throug he or brought up by t 
that it can be knocked from the top of the dies 
‘ ff attachment being turnished for this purpose \ 
ll understood by Press users, a friction dial machine, whil 
peration and only for round work can | 
perated at very high rate of speed and by very cheap help, 
nly thing 1 iry is for the operator to set the work right 
e up on the dial. lour sizes of these machines are being cor 
cted in the illed short stroke machines, this line being 
ipplemented by four other patterns practically the same except 
ng that they can be furnished with long stroke Che smallest s 
has 1 22 


2-1m diameter flywheel, the largest size a 42-inch diam 
eter flywheel and the two largest sizes can be furnished eith 


plain or geared 
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PORTABLE FOUNDRY TORCH 












































The torch shown in the cut is known as the Mahr Patent 
Torch, that has been designed by the Mahr Manufacturing 
Company, Minneapolis, Minn., for use in foundries for the fol- 
lowing purposes: drying molds and ladles, cupola lighting, core 
patching and pre-heating for repairing defective castings. 

[he Mahr Company states that this torch will light instantly 
upon opening the valves regardless of whether the nozzle is hot 








THE MAHR PORTABLE PATENT FOUNDRY FORCH. 

Ol ld and without pre-heating or coaxing of any kind. It is 
ilso said that perfect combustion is obtained and after lighting 
he flame will not go out without closing the valves. This per- 
fection in combustion is obtained by use of the Mahr double 
hamber nozzle in which the vapor is discharged from the 
tomizer into the first chamber, as shown in cut, Fig. 2, where 

ignites. This burning vapor, in passing through the choke 





rH 


MI 


rTHOD OF OBTAINING 


MAHR 


PERFECT 
TORCH. 


COMBUSTION IN THE 
into a second chamber, draws in free air through the auxiliary 
air openings, causing a perfect burning mixture and a steady 
pact flame. 

The No. 3 torch shown in the cut, Fig. 1, is suitable for all 
foundry purposes, burns either crude or kerosene oil, and is fur- 
nished with interchangeable straight and elbow nozzles, and op- 
erates with compressed air at pressures from 5 to 125 pounds 

Further information may be obtained by addressing the Mahr 
Manufacturing Company. 


NEW SURFACE GRINDING MACHINE 


In presenting the latest development in surface grinding or 
polishing of metals in the Linisher horizontal. machine, shown 
in the cut, the manufacturer with 
that it will fill a long felt want in the metal trades for grinding 
or polishing surfaces of all metals, as well as wood, rubber, fibr« 
and celluloid. 

It is claimed to be so simple in its operation and mechanical 
detail that ordinary help, or even boys, can turn out work as 
satisfactory or more so than a practical workman at a fraction 
of the cost of ordinary polishing methods. The Linisher, it 
might be said, is not a development from the ordinary disc 
grinder, horizontal or vertical surface grinder, but an evolution 


does perfect confidence 


SO 
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from these machines, as its numerous improvements to facilitate 
production will prove when its merits are investigated and which 
are as follows: 

It is universal in its application; that is, it can be used on 
mild and hardened steel, cast or malleable iron, copper, brass 
and kindred alloys, papier mache, wood, bone, etc. The bands 
on the Linisher machine, whether of emery, flint, or garnet 
cloth, are woven in one continuous piece without any join what 
ever, so that there is no possibility of a band being destroyed 
through the joint opening and catching in the work. Every band 
can be worn down to the fabric, and a band can be put on and 





THE LINISHER SURFACE GRINDER. 


adjusted or removed in a few seconds without the 


tool. 


use oT at 


\ great advantage over disc grinders is the freedom. fro 
glueing and clamping operations. Work of any size may be 
finished, as all parts are below the surface of the table with 
belt drive. 

Further information relating to prices and the agencies fo 


this remarkable machine may be obtained from Callender & Ce 


Ltd., 61 Broadway, New York. 


AUTOMATIC SAW GRINDER 


The Wardwell Manufacturing Company, 110 Hamilton 
Cleveland, Ohio, manufacture the automatic metal cutting 
band saw grinder shown in the cut and they that it is 
the only machine made that regrind all metal cutting 
band saws, including the B tooth, such as are used for cutting 
and aluminum, with 


ave 
nue, 
claim 
will 
teeth as fine a 


steel, brass, 


bronze 
twenty to the 
The 


company 


inch. 
states that it is possible, by means of this 











THE AUTOMATIC SAW GRINDER 


FACTURING COMPANY, 


OF THE 
CLEVEI 


WARDWELL 
AND, OHIO. 


MANI 


machine, to re-sharpen saws that have previously been throw 
away at a cost of from three to five cents each, thus reducing 
expense for saw equipment to less than one-third 
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AMERICAN ELECTRO-CHEMICAL 
SOCIETY 








twenty-sixth general meeting at Ni- 
1914. The sessions of the 


reading and discussions of the 


his society held their 
ira Falls, N. y - October l to bf 
eting were taken up by the 


wing papers: “The Evaporator and the Power Problem in 
trochemical Plants,’ Otto Mantins; “On Electrometric Ti- 
ions,” Henry Ziegel; “The Sources of Impurities in Cathode 
pper, Lawrence Addicks; “The Constancy of Base Metal 
ermocouples as Related to the Microstructure,” O.  L. 

ike; “The Reproducibility of the Copper Electrodes,” 
lerick H. Getman; “The Electrolytic Determination of 
kel,”” W. Judson March. 


number of excursions rement 


had been planned by the arrang 


mittee and these were remarkably well song lhe. fea 
re of the meeting was the symposium held on tur lay, Octo- 
3, on “The Practical Side of Electrochet ved nvestigation, 














FE. St first of September became 


Metal Construction 


Elmo Lewis on the vice- 


resident and general manager of the Art 


Company, whose factory headquarters are at Jamestown, 
N. Y. Mr. Lewis has been for the past ten years advertising 
anager of the Burroughs Adding Machine Company, of 
Detroit, Mich. 


DEATHS 
PHILANDER R. JENNINGS 


Philander Jennings, senior member of the firm of Bruce & 
Cook, the oldest and largest dealers in tin plate, sheets and 
metals in New York City, died September 21 at his country 
home, Merrick, L. I., aged sixty-three years 


Mr. Jennings entered the employ of Bruce & Cook 
ears ago and during his long connection with it ser\ 
apacity from the bottom up, as 
rm done since its found 


has every other pa 


ing in 1812. He was ad- 
litted to the firm in 
1885. Mr. Jennings was 


a prime mover in all con- 
certed movements look- 
ing to the betterment of 
the trade and invariably 


precided at its meetings 
and dinners He was 
treasurer of the arch- 
deaconry of the Long 


Island diocese of the 
Protestant Episcopal 
hurch and a member of 


the Union League Club 
f New York, the Ham- 
ilton Club of Brooklyn, 
the Fulton Club of New 
and other organ- 
zations, as well as a 
director of the Market 
and Fulton Bank, New 


York 


PHILANDER R. 


JENNINGS. 


REPORTS OF THE CURRENT PROCEEDINGS OF THE 
INDUSTRY ORGANIZATIONS. 


ITEMS OF INTEREST TO THE INDIVIDUAL. 





lorty-tive 





METAL 


which con 
apparatus. 


tories, 


sisted of a number of demonstrations of methods 
This symposium was held at the FitzGerald Labo 

where excellent facilities available which permitt 

extreme interest very 


a display of degre diversified characte 
AMERICAN ELECTRO-PLATERS’ 
SOCIETY 


New York.—The regular monthly meeting of the New York 


branch was held on Friday, September 25, at the Broadway 
Central Hotel. After the regular business, general dis 
sions were held on various subjects of interest to the plat 


testing chemicals used in the plati 


manner, 


including the 
room in a 


matter ot 


simple and quick electro-cleanit 


tions and samples of nickel deposits on zine die castings at 
nickel on steel were exhibited The next meeting will be 
held at the above hotel on October 23. 








THis is 


THE LATEST 








York. The members of the firm of 
C. Jennings, who becomes senior 
and August C. Pieper. He widow and two brothe: 
one of whom was associated with him in business 


WILLIAM G. DOIG 


Brooklyn, New York, of the 
a man well known in the metal 
vicinity, died at his summer home at Redding 
September 15, 1914. Mr death 

expected and came as a great shock to his family and 
Mr. Doig was born in Brooklyn in 1860, and 
education in the public schools of that city \s a boy he went 
West, where he atone a number of years \t the age of 21 he 
returned to New York and entered the employ of 
Burnham Manufacturing Company of Waterbury, 
clerk in the New York office. Fifteen years ago he became 
manager of the brass department of this company in thx 
Metropolitan district. At the time of his death Mr. Doig had 
completed 33 

branch of the 
He was a 


\ ork 


Bruce & Cook are now 
partner; A, 
leaves a 


Gardiner Coopet 


William G. Doig, 
Brass Company, 
York City and 
Conn., on 


\mericat 
trade of ‘ew 
Doig’s was un 
friends 


received his early 


Benedict and 
Conn., as a 


sales 


Benedict and Burnham 
Waterbury, Conn. 
clubs of Ne 


service for the 
\merican 

member of the 
and elsewhe re. He 


years of 
Company ot 
Manhattan and 
leaves a widow arid two 


Brass 
( ther 
children 


FREDERICK A. THUM 


Thum, mining and 
twenty years of the 


Newark, N. J., died, 


Frederick A. 
intendent for 
Refining 


engineer and 
Balbac h 


alter a 


smelting super 
Smelting and 


brief illme 


over 
Company, 


at his home in Newark, on September 9 Although within a 
few days of his eighty-first birthday, Mr. Thum was in 
plete possession of his faculties to the last 

Mr. Thum came to this country from Germany in 1880 and 
took up his residence in Newark. He first worked as a cor 
sulting engineer and afterwards became superintendent of th 
entire Balbach plant. His retirement from active control t 
place seven years ago. The major part of his scientific train 


ing was acquired in German technical schools. 
Mr. Thum leaves two sons, two grandchildren 
George Thum, of Bayonne, N. J. 


and a brother, 
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BUSINESS REPORTS OF THE METAL INDUSTRY CORRESPOND- 
ENTS AND TRADE ITEMS OF INTEREST FROM THE DIF- 
FERENT INDUSTRIAL CENTERS OF THE WORLD. 




















































NEW BRITAIN, CONN. countries have been manufactured in Europe Now this trade 
is cut off and, should the war end tomorrow, it would take 
Octoser 5, 1914 couple of years to resume operations abroad. Thus, they argu: 


Reduced to a percentage basis the metal manufacturing con- the South American nations will soon be looking to the United 
ditions in New Britain at present and during the past month ~‘4tes to provide that which they are unable — oe abroad 
show just about .06 per cent of gain, .12 per cent of steadiness the result that the metal manufacturers will reap a golde1 

82 per cent of falling off. Thus, it is an actual fact that in arvest—H. R. J. 
tn city ring the month of September to every one factory 
that showed any gain in business conditions fourteen showed a HARTFORD, CONN. 
ecrease an t two have been able to hold their own Che 
e is now past when the manufacturers try to hide the falling OcToBER 5, 1914 
in their busines and one and all they admit that times ar lhe general business depression, brought about by the met! 
ird and trade is more slack than it has been for almost a Of handling public affairs and the legislation passed by the ] 
decadi In the majority of instances it is not the lack of orders now in the ascendency in Washington, together with the | 
that has killed work, but it is the inability to get ready money pean war situation, has resulted in a period of stagnation 
Some t the ‘ oncerns have fair sized orders ming in, but many of Hartford's big metal working concerns Money 1s 
there is no ca with them. and without the coin of the realm no means easy here, and this, with the scarcity of orders, du 
it is impossible t ep the wheels of industry revolving dded to an apparent nation-wide policy of waiting for a brighter h 
these facts the fact that many of the concerns, notably the zon, has caused slack time in nearly all of the factories lany 


tanley Rule & Level Co., has an enormous foreign trade, which, 0©f the Hartford metal-working concerns depend upon [Europ 
becaus¢ f war conditions and the financial stringencv abroad, has tor some raw materials, and these face complet losing wit 
dropped away off, the factories are running on short time, and a few weeks unless something happetr id to reli 
employees are being laid off in large numbers every weel situation. 


Several of the .large concerns have already curtailed their To relieve the situation presented by a t 5,000 workmen wl 
factory expenses by laying off numerous hands and are now are on such short time that their wages are entirely inadequat 
conomizing on their office expenses by cutting down the sal and another 2,500 who can find no employment, the merchants 
ries of their high priced clerks and foremen The head of manufacturers’ and charity organizations of the city have taker 
ne large who desires that his name be withheld from up consideration of relief measures. There will be no more hel; 
publicatior gone so far as t ut down his own salary im the form of charity than is absolutely necessary, but a larg 
twentv-five er cent He was actuated to lead off with this loan tund will be created, and workmen out of employmer 
reduction it larv. which he declares is caused bv nothing ex and in need of funds will be given an opportunity to borrov 
cept the actual business conditions as they are at present, as from this. Recommendations that married men be given pref 
evidence that all hands should be concerned in it. He states erence in employment and that hours of labor be reduced rathe: 
that his lant is an unusually large: rmount of finishe 1 pi duct than parts of factory forces laid off have been favored by those 
on hand. a it $400,000 worth. which is considered all that working out the problem which faces Hartford at this tim: 


hould be carried Liu Tsching En, director general of the Hanyang arsenal, n« 


The American Hardware Corporation is at present working Hankow, China, has arrived in Hartford to become familiar 
n a forty-five ir schedule, as are many of tie other con with the big arsenal being constructed for the Chinese gover 
cerns, and the New Britain Machine Co., considered one of the ment by the Pratt & Whitney Co. of this city. With him cam 
most prospet in the city, is not even doing as well as that, his wife and ten assistants. The Chinamen were sent her: 
the management being compelled t it the working time down their government to spend a year at the Pratt & Whitney plant 
thirty-five hours per week, beginning with September 28. In remaining here until the arsenal is finished and ready to shij 
ill this city tl nly large metal using factory which has shown to China. B. M. W. Hanson, works manager of the Pratt & 
ign f renewed prosperity is the Traut & Hine ( For Whitney Co., is supervising work on the Chinese contract. TI 
me time previous this factory had been running on a forty arsenal will cost the Chinese republic about $1,250,000 I 
schedul: t during the latter part of the month business contract was received by the local concern early in the summet 
egan to pick up and more orders came in, so that it was found Connecticut is in the midst of a state political campaign. Gov 


necessary to go back onto the fifty-five hour schedul ernor Simeon E. Baldwin, democratic governor, is the nomin« 

At a meeting held on September 23 the directors of the Union of his party for United States Senator. The Republican party 
Manufacturing Company declared the usual dividend of 2 per has named Senator Frank B. Brandegee. The campaign prom 
ent., and the regular quarterly dividend and was also declared  ises to eclipse all previous ones, and the fight will be bass i 
it the Stanley Works. The American Hardware Corporation has principally upon the record of the present administration, as its 

quarterly dividend of 1 per cent, but not one of the’ low tariff, banking and currency and anti-trust legislation an 

erns are considering any extra dividends as a policy of strict agitation have affected Connecticut industries. Full state tickets 
retrenchment is being enforced in all quarters have been named by all the parties. 

Some time ago the Union Manufacturing Co. made plans for Connecticut does not take kindly to the “Buy-a-bale-of-cotto1 
the erection of a new five-story brick factory building and have movement, being organized to help t South, which, besides 
ven gon far as to raze the wooden factory which was on being hit by the European war, is feeling some of the effects 
the site of the proposed addition. Now, however, the directors tight money which has resulted fr democratic reign. Cot 


1ave made the statement that the building of this addition will necticut newspapers are suggesting that some kind friend start 
have to be postponed for a short time, owing to the present a “Buy-a-machine” movement to aid the manufacturers of New 
conditions brought about by the war, but as soon as the business England in the crisis. 
atmosphere clears up they will proceed The Billings & Spencer Co. has bought the factory formerly 
Some of the far-sighted men in this city, however, are look- occupied by the Columbia Motor Car Co. and abandoned bs 
ing for a prosperity boom within the next ninety days, and the Maxwell Motor Co. some months ago. The Billings & 
to strengthen their argument they state that about eighty-six Spencer factory will be moved gradually into the new plant 
per cent of manufactured articles used by the South American the entire work to take about a year 
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Both the Underwood Typewriter Co. and the Royal Type 
riter Co. are on short schedule, due to the interruption of tht 
reign market for typewriters. Both concerns have set 
eating an additional American demand to make up 
rtage and put the plants back on their usual schedules. 
Full time was resumed recently by the John Underwood & 
mpany factory, makers of adding machines. The plant went 
short time at the outbreak of the European war because of 
e¢ foreign market condition. Up to that time, the concern had 
oted much of its selling attention to France, Germany and 
ily. Since then the home market has been developed. 
The Pope Manufacturing Co., to all practical purposes, has 
ne out of existence, though the company still has a legal 
itus in Connecticut. Under an order of the court, Colonel 
seorge Pope, the receiver of the company’s Connecticut assets, 
selling the machinery and other property of the company. The 
anufacture of products stopped some weeks ago. The splendid 
ictory buildings of the company will be put on the market soon. 
The Pope company will continue the manufacturs 
L, 


its Westfield, Mass., plant—A. L. M. 


about 
{< yr the 


of products 


BOSTON, MASS. 


Octoser 5, 1914. 

There is little change in the metal industries in Boston. Most 

the shops here reflect the general business situation in New 
England, which is hopeful, rather than active. The manufac- 
turers in jewelry lines, especially those who make platinum set- 
tings and similar products, are rather quiet, the increased price 

f the raw material having some adverse effect upon the general 
narket. It works in two ways, however. Higher prices for the 
utput serve to stimulate the exclusive trade, which is willing to 
iv well for articles that are not likely to come within the reach 

the ordinary purchaser, while at the same time they check the 

rmal demand. 

Brass workers, especially who are purveyors to the 
uilding trades, are having a fair business, and the platers, in 
nickel and silver especially, while they could comfortably do 
ore, are not complaining very much. Chandelier manufactur- 
ers have fair orders from city and suburbs. There is a large 
mount of new construction work ahead for Salem in rebuilding 
he burned portion of the city, and Boston concerns expéct to 
share in the distribution. It is stated that more than $1,000,000 
worth of work of this sort is under already in that city, 
which means that good orders for interior fittings of metal will 

obtained here. 

The chief comment regarding the outlook by members of the 
trade is to the effect that buying is almost always for immediate 
needs rather than in anticipation of future wants. By some this 
s regarded as a condition conducive to stability, although the 
najority of dealers prefer a market that takes its tone from a 

re speculative impulse, saying that such a market at least 
has the merit of a keenness that is lacking to a great extent 
his year.—B. 


those 


way 


ATTLEBORO, MASS. 


Octoser 5, 1914. 

General business conditions in Attleboro have shown a de- 
cided improvement over the past few months, although at the 
present time they do not approach the flourishing state of some 
This has been a year of considerable hard- 
ship to the manufacturers and workers in this district, the re- 
sult of the country wide depression in nearly all forras of in- 
dustry being felt here to a great extent. When a slight im- 
provement in conditions began to show itself the manufacturers 
nt their salesmen on the road with the hope of fanning the 
faint spark of business into a flame which would keep the fires 
of Attleboro’s industries burning continuously and would fore- 
ast an ever-welcome return to prosperity. Orders have begun 

come in and shops which have been hard pushed to remain 
open during the summer are now running full time with the 
immediate prospect of night work to keep up with the orders 

The free evening vocational school, a new venture for the 
town, and one which if present indications are fulfilled, will be 
a success, will start this month in the high school building. The 
school will be under the supervision of the state board of edu- 


previous seasons. 
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cation, and is for the benefit of the jewelry workers 
tools and machines necessary for the school have been 


supplied 
by local manutacturers. 


Lhe school is open to all boys or young 
men employes of the shops upon the condition that they pursue 
the same branch at which they are working 


George Simmonds, for the past eight 


during the day 


or nine years connected 


with the W. E. Richards Company as one of the principal stock 
holders, has sold out his interest to R. M. Horton, who by this 
move acquires practically entire control of the company Mr 


Simmonds retired because of ill health.—C. C. C. 


NEWARK, N. J. 


Octoser 5, 1914 
\ll metal lines are slow, and although this is the logical time 
to do business, as the foreign competition is cut off, still things 
are not very good, 
Che Ewell-Smith Company, Ordway Building, manufacturers 
of metal novelties, has bought out the Lippincott Steam Spe 
cialty Manufacturing Company, 


manutacturers of plumbing 


goods, and also the Hutchinson & Boyd Company They have 
also installed a machine shop to make their own tools 

C. Western has taken over the business of Ahr & Day, of 
9 Willard street, manufacturers of brass goods, metal novelties 


and stampings. 

The U. S. Surgical Instrument Company, of 67 Hamilton 
street, manufacturers of brass, platinum and nickel goods, have 
discontinued business 

The Schultz Manufacturing Company has been started at 54 
Lawrence street, by A. J. Schultz. The firm will manufacture 
brass trimmings for metal beds, dies and tools, brass novelties, 
etc. 

John Hetherington, of the New Jersey Works, has 
started a factory at 129 Oliver street, to manufacture metal novel 
ties and screw machine productions 


Screw 


The H. S. Wyckoff Company has moved their factory from 
69 Arlington street to 269 Broome street, and have now over 
4,000 square feet of floor space. The company is making sev 


eral new lines of platers’ supplies and chemicals, and have ma 
terially increased the business 

The American Oil & Supply Company ars 
polisher and hand _ buff 
work.—H. §$ 


handling the Craige 


for jewelry, silverware and cut glass 


LOUISVILLE, KY. 


OcrToser 5, 1914 


Reports from the various local metal working concerns with 
reference to business conditions at the present time are mor‘ 
diversified in their tone then seems reasonable. While expré 


sions entirely optimistic are heard from one shop, another shop 
which has, in the past, been getting its share of the business 
reports no whatsoever. The only 
of this situation obtainable was voiced by one of the local leadet 


business logical ¢ x planation 


of the trade, who stated that Louisville metal workers had in 
the past depended too much upon distillery work and had in 
addition confined their efforts even in this line to the State of 
Kentucky alone. As had been previously stated a number of 
times, Kentucky distillers are not proceeding with a contiden 


that carries with it expending money in improvements and ad 
ditions to their plants. The result, as far as the 
of Louisville, and Kentucky, are concerned, 


Although Louisville is not a large cotton center, the 


metal workers 


is obvious 


pres nt 


cotton situation has had its effect upon all business, and even, 
though few are willing to admit an actual depression, a spirit 
of conservatism is pronouncedly prevalent. Rather than mak 


any improvements and with a view of increased output, the Ken 
tucky manufacturer is contenting himself with his present equip 
ment and maintains a defensive rather than offensive attitude 
Thomas Hines of Hines & Ritchey, one of the leading local 
shops, reports the firm has on hand all the work that 
taken care of and reports that present indications point to a 
very successful season. The principal work demanding the at 
tention of Hines & Ritchey is the installation of two new stills 
of a type recently patented by the firm, this type being their 
third and latest model. The firm recently contracted with the 


an be 



























































































































THE l 





ME’ 


owners of a distillery, being installed in Florida, for the still 
required and ther equipment Che other job involves instal- 
lation of an additional still in the plant of one of the old and 
established distilling firms in Arkansas that is planning to in 
rease its output lt 1s interesting to note that the mpany 


increasing it apacity 1s doing so on account of the feeling of 


ympathy toward prohibition in other states, realizing that cur 
tailed manufacture of liquor in one state must necessarily in 
crease t n¢ f the distilleries in the states where pt 
hibitive legislation is not in effect 

C. J. Thoben, w together with Elmore Sherman, operates 
the Vendome Copper & Brass Works, recently returned fr 

extende trip through the State where, it is understood, he 

lled upon a number of distillers [he mission of Mr. Thoben, 
t is reported, was not only to call upon his clients with a view 
of soliciting siness but also to obtain direct information as 
to the intentions of the distillers with reference to curtailed out 
put and its probable ration. Mr. Sherman, of the same firm, 
is in New Orleans looking after the interest of the Vendome 
Company in a new distillery that is being installed ther: He 
will probably return about the middle of October 

As a result of the present stilities in Europe and the con 
sequent lack of importations, the zinc industry in Tennessee is 
becoming more formidable every day. The possibilities in this 
line as long as the war continues are tremendous. The recent 


may act as a kind of high 
inc mining industry in Tennes 
Substantiating this argu 
lribune, of Knoxville, quotes from a re 
United States Geological Survey, which hints 
that by the time the war closes the United States will be export 
European, South 
ations in and about 


increase in the 
tariff that will put the 


see ona si lid 


price of the product 
protective 


and competitive basis 


ment, the Journal and 
cent report of the 
ing zinc to \merican and Asiatic markets 

Zinc oper Mascot, Tenn., have been mor« 
than doubled since the first official declaration of war, August 5 
At Embreeville, Tenn.., 
reported a smelter would be installed at this point 


operations are beginning, and it was even 
Those in- 
terested, however, abandoned this plan on account of the outlay 
of money mill is to be installed 1 
G. D. C., Jr 


necessary, and a Insteac 


JAMESTOWN, N. Y. 


1914 
Brothers, of the Acme Plating Company, 
East First street 

Manufacturing 


Octoser, 5, 

Hultzern & Jones 
have moved their plant to 23 
The Interior Metal 
of steel, brass and bronze 


1 


Company, manufacturers 
doors, trims, etc., will en 
10 per cent. They will 
a plating and polishing plant, and are put 


lurniture, 
irge its factory to increase the capacity 
I 

benches 
Oliver Gear 


also probably put in 
ting in more 
i¢ \ | Ma hine 


and 


Company, manufacturers 


f die stamping and metal working machinery, have moved to 
60 Cherry street 
S. D. Stouner has taken control of the Art Brass Manufac- 


turing Company, manufacturers of brass goods, chandeliers, et: 
F. W. Fairbank is making bronze tablets and plates at. 1074 
Main tablets for the Hall 


of Philosophy and hall at the 


He made the bronze 
for the Sherw 
| 


Chautauqua Grounds 


street 


memorial musi 


BUFFALO, N. Y. 


1914. 

Metal conditions in this city and vicinity are beginning to 
Money is a bit tight and some of the banks are raising 
interest. » Nevertheless the war has aroused 
hearts of the finished metal producers 


Ocroser 5, 


improve 
their rate of 
enthusiasm in. the 


They are anxious to spread out their arms of trade into foreign 
lands, and particularly in South America The local Chamber 
of Commerce has been actively engaged in the awakening of 


local concerns to be up and alive to meet this unusual trade 
opportunity which has bowed before the people of the United 
outbreak of the clashing of arms which is 
Everywhere the slogan is “Made in 


States since the 
being staged in Europe 
America.” 


Some of the local finished line producers have not had 


AL 
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such good times in years. Take the George Ray Manufac 
Company, for example. They have booked up orders 
that will keep all their hands busy for the next six months 
something which they never experienced before. The Zer: 
Valve and Brass Company last month put out one order alon 
which amounted to 1,500 feet of brass railing, and they stil 


good share of orders on their books 


turing 


, 
nave a 


he electro-platers have been very busy within the last 
three weeks and with a very bright future Everybody is 
working full force. The only ones who is suffering to some 


extent are the supply houses and particularly for the want 
chemicals. But with a little hard work they are 
supply the needs of local electro-platers. And it 
only a question of a short time when supply houses will be 
entirely supplied by American ufacturers. 


1 
only branch of the 


I certain 


abie to 


chemical mar 


Local 


foundries are the metal trades 
vhich has not come up to the standard or normal conditions 
This, foundrymen hope to see take place within the next 
month or so. Yet some of the foundries are booking up some 
fair-sized orders. Take the American Bronze Company, for 


they have just received an order for three sets of pas 


example, 
r1Z from 5,000 to 6,000 pounds each. 


teurizer castings ranging 
which has just 
doing a with Mr. Allen 
as president and manager. Mr. Kendall is 
of long experience in the brass and babbit foundry business 
and good standard which he will in 
is this, as he states it: “It is our intention t 


Che Titan Copper Products Company, Inc 


changed hands, is fine business 


Kendall general 


among the policies 
augurate, one 
make castings at our plant in 


tions and chemical analysis as ordered by our customers. We 


strict accordance of spe cifica 
want everyone to be a satisfied customer. Therefore we are 
ing to give them what they want.” 

The Luman Porcelain Metalware Company, incorporated 
in Buffalo within the last month, is soon to break ground t 
construct a one-story steel-brick structure, 85 x 105 feet. The 
company is capitalized at $20,000 and will manufacture house 
hold utensils. The incorporators are William C. Luman and 


rege) 


Gretchen Luman, of Cambridg Mass., and Thomas M 
Luman and Adelaide Cox Luman, of Buffalo. 
At a recent annual election of the U. S. Hame Company, 


Buffalo, the following new directors were elected: Fred 


Frazer, Syracuse, N. Y.; W. S. Carr, Andover, N. H.; I. G. 
Rowell, Manchester, N. H.; W. C. Houck, Buffalo, N. Y.; 
J. A. DeArmond, Cincinnati, O.; C. F. Herrmann, Tell City 
Ind.; H. J. Turner, Hamilton, Ont., and R. P. Carr and 


Proctor Carr, of Buffalo, N. Y.—G. W. G., 

The use of aluminum by automobile manufacturers has be 
come pretty general during the last few years, but there is 
only one firm that uses cast aluminum exclusively in build 

This is the Pierce-Arrow Motor Car 
Its use at first was confined to dashes, 
pure aluminum 


ing their car bodies 
Company, of this city 
seats and doors and it was thought that the 
could not be thin and the adding of other metals 
made it too heavy. Later experiments showed that pure 
aluminum could be successfully cast in any size and as thin 
as one-eighth of an inch or thinner. This made it possible 
to make bodies lighter than the sheet metal construction by 
casting, and this kind of a body was found to have many 
advantages over any other material. 

The Lion Silverware Company was incorporaied to manu- 

metal ware and jewelry at Galt, Ont., Canada. 

Fleckinger Brothers Company, of Bradford, Pa., contem- 
plate increasing its capital stock from $75,000 to $150,000, and 
moving to Ellicottville, N. Y., where they will build a foundry 
and machine shop. 

Frank Pare, who conducts a plating business in the Ter- 
race Building, have moved to Babcock street. He will also 
manufacture small hardware.—H. S. 


cast so 


tacture 


COLUMBUS, OHIO 


Octoser 5, 1914. 
The metal market in Columbus and central Ohio is quiet to 
the extreme. There is scarcely any demand and quotations all 
along the list are irregular. In fact, it is almost impossible to 
secure prices as they vary so suddenly when prices are given 
The general European war is having a demoralizing effect on all 
metals and as a result little trading is reported. This condi- 
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tion 1s expected to prevail until the war situation is cleared up 
and the metal exchanges resume. 

The demand for copper small and the movement in 
this territory is limited. There are no quotations available on 
ny kind of copper. The same conditions prevail in the brass 
narket. In aluminum there is a slight demand but prices are 
ruling low and unsteady. Babbitt is not in good demand. Other 
metals are in about the same condition. 

Che Cleveland Aluminum Casting Co. has been incorporated 
with a capital of $10,000 to manufacture aluminum castings, by 
1. W. Lovell, G. F. Newton, H. O. Yoder, Jane Scott and N. G. 
Scherer. 

\t Bellaire, Ohio, the American Stamping and Enameling Co., 
which the Enterprise & Novelty plant is arranging to 
rect a $200,000 addition to the plant. 

\t Ashland, Ohio, Paul Maiwurm, head of the Maiwurm 
erman Aluminum Co., reports a contract entered into with 
e Bowman Co. of. Cleveland to furnish $200,000 worth of goods 

[his contract as well as others made by the company 
recently will require additional facilities at the plant. 

The Ohio Valley Enamel and Stamping Co. of Bellaire, Ohio, 
as been incorporated with a capital of $10,000 to manufacture 


1s very 


conducts 


early 


woking utensils, by M. L. Blackburn, B. A. Leister, W. A. Stel 
lers, M. R. Bissell and W. T. Hedges.—J. W. L. 


CINCINNATI, OHIO 


Octoser 6, 1914. 

While there not lacking signs that business among metal 
workers is picking up, the trade as a whole is still in the middle 
of the extremely slow spell caused by the sudden outbreak of 
European hostilities. Perhaps the majority of the larger metal 
shops in Cincinnati supply the numerous machine-tool concerns 
in the city; and as the large export business normally handled by 
the machine-tool trade has been almost totally cut off by the situ- 
ation in Europe, that branch of industry has been unable to dis- 
pose of anything like its ordinary output, and is correspondingly 
dull. The demand for the various fittings usually furnished by 
the brass foundries is therefore down to a very low point. Other 
branches of the metal industry here, less important in volume, 
but usually active, are likewise finding little to do. The copper- 
smiths, who furnish equipment for the brewers and distillers, 
have found the early fall season abnormally dull, due to the 
tendency of the liquor trade to await the result of the November 
election on the prohibition question before making any repairs. 
Che distillers usually overhaul their plants and install such new 
equipment 
fall, but 


season, 


are 


as may be necessary before starting operations in the 
there has very little work from this source this 
for the reason indicated. The general state of the trade 
locally, therefore, is not especially prosperous just now; but, as 
indicated, indications point to an early resumption of activity 


been 


all around, with the expected readjustment of American indus- 
tries to the situation, and this means business for the metal 
workers. 

Manager Bergheim, of the Edna Brass Manufacturing Com- 
pany, reported recently that the slow business experienced by 


local machine tool manufacturers has resulted in cutting down 
that concern’s business to a low point, but that the company is 
going after work energetically, with favorable prospects for land- 
ing it. “There is every reason to hope that things will liven up 
on,” said Mr. Bergheim. “Business was just on the verge of 
recovering from the depression of the past year when this war 
came along and knocked it out again; but it is only a question 

f a short time when we get a line on the numerous opportu- 
nities opened up to.American industry by the war, and that will 
bring more and better business than ever.” 

In the recent reorganization of the D. T. Williams Valve Com- 
pany, one of the largest manufacturers of steam fittings in Cin- 
cinnati, D. T. Williams retired as president of the company, be- 
ing succeeded by Robert E. Mullane, who has been treasurer of 
the corporation for some years. Francis X. Pund was elected 
vice-president of the concern. Mr. Mullane states that tentative 
plans for the enlargement of the plant have been discussed, al- 
though the work will probably not be undertaken before next 
spring. 

The Cleveland Aluminum Casting Company, organized at 
Cleveland, Ohio, with a capital stock of $10,000, will manufac- 
ture aluminum goods. J. W. Lovell and others are interested in 
the company.—K. C. C. 


oC 
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DETROIT, MICH. 


Octosper 5, 1914 


Unsettled conditions are reported in all lines of the metal 
industry in Detroit and throughout the State. No one is able 
to make a forecast acceptable to manufacturers, but nevet 


theless practically all plants are in operation, 
are considerably below normal. 
for everything, 


they 


is blamed 


although 
The European war 
and as that catastrophe apparently is due to 
spread over a long period of time, manufacturers 
and looking about to remedy conditions, along different 
of procedure than were followed prior t 


are uneasy 


ling 


oO the conflict oOvel 


the seas. Detroit manufacturers are going after the trade in 
South America, and already have undertaken a strenuo 
campaign. One of the first to look to the South for a 
outlet is the Burroughs Adding Machine Company, a conce1 
that uses much brass and aluminum in the manutacture of its 


products. Within the last two weeks a special representative 


has been dispatched from the headquarters in Detroit, with 
instructions to open up a more extensive market South 
\merica 

Manufacturers of plumbing supplies and valves are ot 
over-blessed with orders, although the y report a moderate 
business and that conditions are no worse than a month 


ago. They are, however, much below that of one year ago 
at this time. No improvement is expected until late in the 
winter 

Detroit’s mainstay at present is the automobile plants. The 
majority of these are operating on a curtailed scale, but are 


giving employment to thousands of men who might other 
wise be idle. The Ford Motor Car Company at the present 
time has a pay roll of about 12,000 The Studebaker cor 
poration apparently comes next with 6,000 or 8,000, and the 
Cadillac 4,000 or 5,000. The city flooded with 
men from other cities, but a plan is under way to induce em- 
ployers to engage only Detroit residents, so as to keep men 


with is being 


out of the city who, it is believed, will become a burden on 
the community during the coming winter 
One encouraging feature in the brass and aluminum in- 


dustry is the fact that none of these concerns have tailed dur 


ing the last several months. There have, however, been a 
number of disasters in other lines of business. ‘This is some 
indication that the industry is holding its own and will 
weather the depression successfully.—Il. J. H 
CHICAGO, ILL. 
OctoBer 5, 1914 

The metal industry in Chicago is in very indifferent shape; 1t 
is dull, consumption is not more than 60 per cent. of normal 
One of the principal reasons for lack of business is the high 


otf 


price money. All the railroads need a great deal of steel for 
extensive improvements, but they cannot afford to pay the high 
rate of interest demanded by the banks. Prices are fairly well 
maintained. As the railroads use more than 60 per cent. of steel 
in the industry directly or indirectly, when they are not able to 
secure the money to cover purchases, it is easy to understand why 


the metal industry is as quiet as it 1s 


Business in brass and copper is dull, reports W. H. Meyst, of 
the De Forest Sheet & Tin Plate Company, whose offices are 
located at 38 South Dearborn street, Chicago. “The raw copper 
that is mined in this country,” he continued, “determines the 


price, and on account of the European war there has been very 
little export trade, and as a result raw copper is weak at this 
time. Because of this condition manufacturers of metal product 
anticipate lower prices and are holding off. In addition to this, 
on account of the money situation it is practically impossible to 
finance large deals. This is particularly the case with railroads.” 
The factory of this company is located in Detroit, Mich., running 
regular schedule time. The factory is at present two week 
hind in its orders. 

In connection with the electro-plating industry it claimed 
the electrotypers use larger quantities of copper and lead than 
electroplaters. Many of the electrotypers found a slump in busi- 
ness the last two months on account of concerns that have not 
the capital to continue their advertising campaigns and had to 
“cut it out,” while large concerns continued realizing that by 
continued advertising they are getting increased business. 


be- 


is 
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( e “dry” wave going over the country, 
making exte! I their plants, and it 1s 
icult t e erectior new breweries This ma 
m n t heavy heet copper iking 
pe less nd prices weaker. 
\ ‘ n plat ind sheet steel fields are € 
\. R I n, district manager for the Follansbee 
( d recently returned from their mill in Follans 
\ a ge that the mill was running full time and full 
In ¢ ig wever, business is rather quiet. It is not 
risk is last month, nor does it compare favorably with 
that of last year Throughout the country the volume of busi 
iS lait prospects good [his concern states that it feels 


ll run its mill full force right along As the Follansbee 


specialize in high grade material, it does not 


Brothe 

follow ne irily that it reflects the conditions in the tin plate 
. Smith f the |] P. Smith Wire & Iron Works, at 56 

\ t Lake street, one of the largest concerns in Chicago in the 

li of iron and bronze work for building, said: “Business is 


much depressed this month; more so than it has been for a year. 
ire bad and orders coming in very slowly. Our fac 
fifty-four hours a week with a reduced force of 
60 per cent. The outlook is not good this fall.” 

lhe Aluminum Company of America, with offices at the West- 
Chicago, reports that business is fait 


minster building, and find 


n the demand. The company gets its supply of 
f 


Arkansas, where the best grade o 
alumina in this uuntry is found. Their Niagara 
Falls, Messina, N. Y., and Marysville, Tenn., the latter 
pleted only the early part of this year, where the metal aluminum 
is produced, are all running on regular schedul 

}. T. Potter, of the Standard Aluminum Company, 110 South 
street. which l 


alumina from their mines in 
factories at 


com 
time 
manufactures a full line of 
stated that conditions 
Their factory and rolling mill, located at 
where they produce their own sheets, 


Chicago, 


aluminum utensils and specialties, were 


fair and demand good 


Wis., 


runs full 









































INDUSTRY. Vol. 12. No. 10. 


pany, at 1200 West Harrison street, summed up the situation in 
the metal “In the builders’ hard- 
ware line, business is normal, as many buildings are finished 
this time of the and we are running our plant full time 
General b metal industry is slow, but there are in- 
at it is picking up, but it is not quite as brisk as last 
On the whole, however, we found business good tor the 
Manufacturing specialties hold their own. We had t 
ver a larger field to get the same volume of business we had 
last year. The automobile business is not up to the 
l'rom inquiries received for next year’s requirements it indicates 


industry in Chicago as follows: 
year, 
usiness in the 
dications tl 
month 


year 


standard 


the automobile industry will give us as much business as we had 


this year. Our output is about the same as last year. This out 
put consists of brass, bronze, aluminum and kindred metals. The 


manufacturers of sp¢ 
European war 


part of 
account of the 


ypper field on 
been to hold off on 


tendency in the c 
cialties has 
situation.’ 
The Hewitt Manufacturing Company, 80 East Jackson boule- 
vard, Chicago, manufacturers of brass castings and journal bear- 
ings, finds not much demand and has few inquiries. Its factories 
in Chicago, Milwaukee, St. Louis, with six other factories scat 
tered through the East and South, are all running light. 
ness is reported to commence picking up some in the last ten days. 
The Chicago Bronze Company, 110 West Lake street, are prob 
ably the heaviest importers of bronze powders west of New York 
[They handle all bronze powders for making paint which are made 
W. Cohn, its manager, said: “We 
since the 


Busi 


have not been 
war broke out 
sufficient to last us a year 

The 
demand is very good just now, as everybody is stocking up in 
anticipation of higher prices. 


in Germany. L 
able to get any goods from Germany 
We have a large stock on hand, 
Prices have advanced 25 per cent. and are still going up. 


These powders are used for metal 
products and decorating purposes of all description. Collections 
are only fair; the trade much of a 

om this fall. We lately have had inquiries for these 
from Japan, China, England and Canada; these countries 
erly getting their supply from Germany before the 
we have all we can do to take care of the domestic trade under 


present conditions Yr. Rvs 2 


general does not « xpect 
powders 
form- 


war, but 


NEWS OF THE METAL INDUSTRY GATHERED FROM SCATTERED SOURCES 


The E. R. Caldwell & Son Brass Company, Syracuse, N. Y 





have let tl ntract for the erection of a foundry and ma 

ne sl expect to have the new plant in operation by 
{) i 

he 1 Br Company, Grand Rapids, Mich., manufa 
ture! f br hardware, will erect an addition to their building 
4 100 feet The company reports that they have placed « 
aie! tol new equipment 

Che Get Cut y Company inutacturers of razors 
Lrene i \ \ ) ding a 40 x 70 toot addit to 1ts plant 
Phe will give increased room 1 c hin 
shoy rindi I 1 ind polishing 1 

ie LD \ nary AS Macl ( npany Di iwafrt 
©] ur I a indry | y will be in the market 
tor vy ¢ Ipme t 1 is | wers tun bling miliS al d 
other eq vith which to make up a first-class modern 
roundry 


Stillman Aldene, N. J 


awarded the contract for equipping the hydraulic shields t 


Company, has beet 


be used 1n ring the new East River tunnels, New York 
Each shield will require seventeen jacks. The contract in 
volves upward of $100,000. 


superintendent of the National Enameling 
Company, Granite City, 


Louis rolling mill plant 


and Stamping 
company’s St 
han streets, St. Louis, Mo., 


\ugust 31 


at Second and Destre 
which has been idle for two years 


resumed work on 


The Flint Metal Specialty Company, 1800-1810 Beach street, 


Ill., announces that the 


Flint, Mich., 


1 
pact and nas 


has acquired 12,000 feet of manufacturing floor 
installed equipment for the manufacture of 
metal parts. The 
ent as the business requires. 


auto sheet company will add to its equip- 


Che Ohi 


do not col 


Brass Company, Mansfield, Ohio, report that they 
template manufacturing in Canada at the present 
It was recently reported that this company had been 
Toronto, 


corporated in Canada, to manufacture brass goods, 
and at a capital of 


$40,000. 


Metal IC., 
plumbers’ supplies, which 
he Maine laws, 
company 
are J ri. Carr, 


Works, Inc., Chelsea, Mass., manufac- 
was incorporated under 
have re-incorporated under the Massachusetts 
is incorporated for $50,000 and the in- 
John H. Carr and F. J. Carr 


[he New 


journalism Che 


‘ourse in trade 
evening at six 

Square, New 
Journalism ex- 
one in- 


York University will offer this year a 

will meet on Monday 

‘clock in the University Building, Washington 

York, N. Y. A bulletin of the Department of 

plaining the proposed course will be mailed to any 
| 


Ciass 


terestec 


New 


manganese 


Bridge 


phosphor, 


R. F. Lang, 8 and 10 York, importer of 
the Royal brand of and silicon copper 
sphor tin, prepared nickel salts and hydraulic brass and 
that the trouble in receiving these goods 
has been overcome, and he is prepared to serve 


street, 


ronze parts, reports 


from Europe 
his customers as formerly. 


Ont., Canada, an- 
British 


The British Aluminum Company, Toronto, 
they are 


nounce that maintaining their shipments of 
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aluminum despite the shipping conditions prevailing from the 
European war. The company also mentions that they have on 
hand very large stocks of metal both at New York and Toronto, 
and are, therefore, ready to make prompt shipments. 


The Pinney & Boyle Manufacturing Company, Los Angeles, 
Cal., have secured a site on Santa Fe avenue extending from 
Fifty-first street to Fruitland avenue, and are erecting a build- 
ing to cover a space of 300 x 300 feet, which will be of struc- 
tural steel covered with corrugated iron. The plant will be 
equipped with traveling cranes and other machinery, and will 
be used as a tin products manufacturing plant. 


Logemann Brothers Company, Milwaukee, Wis., well known 
manufacturers of baling presses, cabbaging machines, hydrau- 
and pumps, have removed to their new plant, 
Thirty-second and Burleigh streets. The new plant has been 


lic presses 


specially built for the construction of their products. The 
plant is a model and occupies two and one-half “cres, and 
they will add to their already extensive line of baling 


machines. 

Hefner & Maysilles, Grafton, W. Va., have completed a 
building for a foundry and machine shop at a cost of $10,000. 
This company is in the market for a 42-inch cupola with full 
iron and brass foundry equipment, pattern shop equipment 
and the following for the machine shop: 24-inch shaper, 20 
inch x 10-foot lathe, bolt and pipe threading machine, hy- 


draulic wheel press, 150-ton, and also some small machine 
tools and hand tools. 
The Sullivan & Kelley Plating Company, of Davenport, 


Iowa, has been purchased by the Western Pattern & Manu 
facturing Company, Moline, IIl., and will be moved to Moline. 
Considerable new equipment for the Moline plating plant has 
been purchased since the consolidation of the two concerns 
and it is now supposed to be one of the largest manufactur 
ing f i kind in the West. The company will 
manufacture the Kelley gas iron and, in fact, do all kinds of 
light manufacturing. 


concerns of its 


INCORPORATIONS 


Business organizations incorporated recently. In address- 
ing them it is advisable to include also the names of the in- 
corporators and their residence. Particulars of additional in- 
corporations may frequently be found in the “Trade News” 
columns. 

To deal in old and new metals.—William Rosenblatt, Inc 
New York, N. Y. Capital $25,000. Incorporators: C. Rosen 
blatt, W. Rosenblatt, New York, and A. Mandel, 
Rockaway, N. Y. 


Kar 


To manufacture aluminum boxes, containers, screw caps, 
etc.—Aluminum Container Company, Fulton, N. Y. Capital 
$100,000. Incorporators: L. W. Emerick, Claude E. Guile and 
N. L. Whitaker. The company will take over the plant and 
equipment of the Fulton Specialty Company, which went into 
the hands of the receiver 


FOREIGN TRADE OPPORTUNITIES 


[In applying for addresses at Bureau of Foreign and Do- 
mestic Commerce, Washington, D. C., refer to file number.] 

No. 13781. Metal powder—An English manufacturer re- 
ports that he wishes to communicate with American manu- 
facturers of gold bronze, aluminum powders and metal leaf. 
He states he is in a position to place large and regular orders 
for these materials 


No. 13885. Zinc dust.—A firm in the United Kingdom has 

American consul that it wishes to purchase zinc 

powder or dust, a by-product of spelter. Quotations are de 
sired c. i. f. destination in quantities up to 5 tons. 


advised an 


Quotations 


METAL 


INDUSTRY. 
should be accompanied by samples. The firm has submitted 
samples of the material desired. It is stated that the firm 

question is prepared to pay cash against documents. The 
samples of the dust may be had on application to the Bureau 
ot Foreign and Domestic Commerce, Washington, D. C., or 
to any of its branch offices. 


INQUIRIES AND OPPORTUNITIES 


Under our directory of “Trade Wants” (published each 
month in the rear advertising pages), will be found a num- 
ber of inquiries and opportunities which, if followed up, are 
a means of securing business. Our “Trade Want Directory” 
fills wants of all kinds, assists in the buying and selling of 
metals, machinery, foundry and platers’ supplies, procures 
positions and secures capable assistants. See Want Ad. 
pages. 


PRINTED MATTER 


Die Castings.—“Die Castings in White Metal,” a bulletin just 
issued by the Doehler Die Casting Company, Brooklyn, N. \ 


describes and illustrates interesting die cast. work, explains thi 
possibilities of the die casting process and the economies of using 
die castings and enumerates the facilities of the Doehler « mpan 


for prompt service. 


Tramrail Equipment.—The Whiting Foundry & Equip 


ment Company, Harvey, Ill, have issued catalog No. 111, 
giving complete descriptions and illustrations of their over 
head tramrail systems. The various parts of these systems 
consisting of switches, turntables, trolleys, hangers, clamps, 
etc., are well described in the bulletin which, together with 
prices, will be sent upon request 


Hasslachetr 


1 


that they are 


Metal Cyanides.—1] he Roessler & Chemical 
Company, New York, N. Y 
to issue a new booklet descriptive of copper, zin 
This booklet and 


announce about 


and silver 


cyanides gives receipts directions for thi 


use of these salts and also points out that the main economy 
derived from their use is caused by the elimination of tw 
thirds of the platers’ cyanide consumption, a saving whicl 
must certainly appeal to the plater in these times of short 
age of cyanide. Copies of the booklet will be mailed upon 
request. 


Heating Information.—The W. S. Rockwell Company 
and New York, N. Y., have 
sued a hanger, 9 inches in size, suitable for hangi 
The 
in connection with he 
Fahrenheit and Ce 


contractors, 
x 11% 


in a laboratory or furnace room. 


mace ¢i gineers 


hanger mtains con 


siderable data of value 


al d ct 


ating operatio1 


ymparative scale of ntigrade ther 


mometers, together with a list of hardening and temperins 
heats is contained on one side; while the other side s« 
forth the facilities of the Rockwell Company for solving th: 
urnace problems. 

Milling Machine—The Brown & Sharpe Manufacturit 
Company, Providence, R. I., has issued a book entitled 
Practical Treatise on Milling and Milling Machines 
effort has been made to treat the subject in as non-techni 


a manner as possible and to present intormation that 


assist the beginner and practical man to 


a better understand 


ing of the care and various uses of modern milling machine 
Instructions on the erection and care of the ichine 
given, together with notes on indexing and ting spira 
There are over 120 pages of tables for indexing, approximat 
angles for cutting spirals and all the leads that Y 
tained with any possible combination of the change gea 
furnished with the universal machines of thi ympany Phe 
book is bound in heavy paper and cloth covers, the pric: 


the two style Ss being $1 and $1 50. re spectively 


Foundry Management.—The Wentworth Institute, B 
ton, Mass., have issued a catalog for 1914-1915, describing i: 
detail the new developments which the Institute under A. I 
Williston, principal, is planning. One of the important new 
courses which has been added to the curriculun the Insti 
tute is a two-year course in foundry management and opera 
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CATALOG EXHIBIT 


An exhibition of every kind of catalog may be seen at The 
Metal Industry office, 99 John street, New York. The Metal 
Industry is prepared to do all of the work necessary for the 
making of catalogs, pamphlets, circulars and other printed 
matter. Estimates will be furnished for writing descriptions, 
making engravings, printing, binding, for the entire job from 
beginning to end or any part of it. 


METAL MARKET REVIEW 
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1ated at 3,000 tons, hav of tin « 
1,000 tons. The market has become just abo 
prices are made each day in accordance with 
the narket 
ind also the New York Metal Exchange. 
rf 5 ton lots spot around 3 
deliveries about ™% cer 
LEAD. 


[rust price has been reduced 
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] 
Price today of A 
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15 point 
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n hand a little over 
ut normal again and 
the cabled prices in 
is still closed 


with ( Yctober, 
uund lower 


cents, 


» 3.75 New York, 





nd the independents are taking orders at 3.70 for carload lots 
prompt shipment. The market is dull and consumers do not seem 
nterested in future trading [The market in East St. Louis is 
u table it 3.67 
SPELTER. 

The rapid ince to 6 cents early in August did not hold, 

1 although the exports for the ntl September total 

r 1,500 tons, nearly 1,000 tons going to England, prices here 

ke gradually and the market today is ll and weak at 
rou! 5 to 544 New ¥ 

, \LUMINUM 
é t is very dull quotable 8 18 f S 
r ts 
LNT VION Y 

e dropped about 4 cents 1 the marke 

lieted n Coot S rote ) y lalletts 

914 to 10 cents, Hungarian grade 8 } 

SILVER. 
| rket has held fairly st 24 per } 
| dor 1 52 cents in New Yorl 
PLATINUM 
Prices are unchanged. Soft retined $48 to $50 
r oun with 10 per cent. hard at $52 
OUICKSILVER 
Market is easier again and more or less il at $50 to 
$60, a flask today against $75 a month ag 
SHEET METALS 

[he quoted market prices are lower tha nonth ag ind 
n good business these figures can probabl shaded Sheet 
copper is quoted at 17 cents base, coppet t around 13 

nts to 13 high sheet brass at 12 ents 

OLD METALS. 

Market is very dull and prices for copper scrap a about ™% 
ent per pound lower than a month ag \ll white metal scrap 
s lower and the market is weak.—J. J. A 

SEPTEMBER MOVEMENTS IN METALS 
COpPPEI Highest Lowest Average 

Lake 13.00 12.00 12.50 
Electrolvt 12.35 75 2.15 
Cas 12.2 160 12.05 

38 OO »RS 32 80 

300 370 3.85 

S pET 6.10 5.10 5.50 
\ uN Hallett’s) 13.00 9 80 11.20 
Srv 55 5134 53.30 

WATERBURY AVERAGE 

The average price of Lake | er pel nd as determine 

nthly at Waterbury, Conn 

1912—Average for year, 16.70 1913—Avet - year, 15.83 

41 t 14.75: | 5.125; M 15.00; April 
4.875; M 175; June, 14.375; July, 14.12 \ st. 13: 5 

COPPER PRODUCTION 

The ¢ per Producet \s tion | 1, on account 
f the 1 1 stat he et rl to issue any 
tatement tf the stocks t | ror the f September 

e stacks of ron Jul vere 106,000,000 pound 

\ccording S e estimates e s | f copper in America 

dav is close to 250 million pounds, while more conservative 
estimates are around 170 million pounds. On the outbreak of 
the war the refinery output was to be reduced 50 per cent., and 
this must hel nsiderably t st s almost normal 
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Metal Prices, October 5, 1914 


METAL PRICES. Price per lb. 
Corprer—Pic anp INGor aNp OLp Copper. Cents. 
Duty Free. Manufactured 5 per centum. 

Lake, carload lots, nominal. . 12.25 

Electrolytic, carload lots...... 11.75 

Castings, carload lots........... 11.65 
Tin—Duty Free. 

Straits of Malacca, carload lots............ 31.25 


Lzap—Duty Pig, Bars and Old, 25%; pipe and ‘sheets, 


20%. Pig lead, carload lots........ 3.70 
SpeLTER—Duty 15%. Sheets, 15%. 
Western, carlodd lots. .......066ce00% pices carats 5.15 
ALUMINUM—Duty Crude, 2c. per Ib. Plates, sheets, 
bars and rods, 3c. per Ib 
Small lots, f. o. b. factory 24.00 
100 lb. lots, f. o. b. factory.. 21.00 
Ton lots, f. 0. b. factory. 18.50 
AnTIMONY— Duty free. 
Cookson’s cask lots, nominal 10.75 
Hallett’s cask lots.. 10.00 
Hungarian grade Se a Poe ee ao 9.00 
NickeL—Duty Ingot, 10%. Sheet, strip and wire 
20% ad. valorem. 
Shot, Plaquettes, Ingots. Blocks according to 
WE carts Soca ooo tw iwes conde 38 to 43 
ELECTROLYTIC—3 cents per pound extra. 
REAWGAUR TONES coos es pan cadeacnieeeseane es 95 
MaGNesium MetaL.—Duty 25% ad valorem (100 Ib 
No uiden na Viak ae ee an/e daa punrem maine asses Gs seas 2.50 
BISMUTH Lite GHEE cc cia ence eins cee e ee. 3.00 
ADMIuM—Duty free Sa ee ie gy ee 2.25 
Cunomrune. MERPAL—Dty TOR a ison sic ccesicd an cnkencs 75 
COR IS Se io hs ks a Gi crc ees owe aeds 2.00 
QuicKsILvER—Duty 10%, per flask $65.00 
Price per oz. 
tie SI I ie iene wrens amess eeeKs $20.67 
PU AUTO Si choise sos wceraesiew vases 50.00 
Si_veR—Government assay bars—Duty free 2% 
INGOT METALS. Price per lb. 
Cents. 
Silicon Copper, 10%........according to quantity 25 to 28 
Silicon Copper, 20%.......... gi “t 28 to 32 
Silicon Copper, 30% guaranteed ri . 30. «to 34 
Phosphor Copper, guaranteed 10% . 24 to 28 
Phosphor Copper, guaranteed 15% ‘i 25 to 29 
Manganese Copper, 25%...... “i i 5s tof 
Phosphor Tin, guaranteed 5%. . = 57 to 6 
Phosphor Tin, no guarantee.. : ‘ 36 = to 39 
Brass Ingot, Yellow.......... i ¥ 8 to 9Y 
Brass Ingot, Red. " r ll to 12 
Bronze Ingot 10% to 11% 
Manganese Bronze Ingots 17 to 18Y 
Phosphor Bronze ..... cae : 18 to 20 
Casting Aluminum Alloys.. “s si 16 to 18 
PHospHorUS—Duty free 
pe 30 = to 35 
Dealers’ OLD METALS. Dealers’ 
Buying Prices Selling Prices. 
Cents per lb. Cents per Ib. 


10.25 to 10.50 Heavy Cut Copper 11.75 to 12.00 
10.00 to 10.25 Copper Wire 11.25 to 11.75 
OOto 9.25 Light Copper 10.25 to 10.50 
9.00 to 9.25 Heavy Mach. Comp 11.00 to 11.25 
/ORto 7.25 Heaty Brase 2... 08. .60665. 8.50 to 
5.25to 5.50 Light Brass wae 6.50 to 6.75 
7.25to 7.50 No. 1 Yellow Brass Turnings 8.00 to 8.25 
8.00to 8.50 No. 1 Comp. Turnings 9.00 to 9.50 
3.25 te Heavy Lead to 3.50 
3.50 to Zine Scrap PT ee Oe to 3/4 
5.50to 6.50 Scrap Aluminum Turnings 6.00 to 7.00 


11.50to 12.00 Scrap Aluminum, cast alloyed 
13.00 to 14.00 Scrap Aluminum, sheet (new).. 
23.00 to 24.00 No. 1 Pewter............... 
20.00 to 23.00 Old Nickel 


12.00 to 13.00 
13.00 to 14.00 
25.00 to 26.00 
20.00 to 24.00 








INDUSTRY. 453 
PRICES OF SHEET COPPER. 
BASE PRICE, 17 Cents per Lb. Net 
8 
“: g|- 
eo wg a 
7i13|és = 
SIZE OF SHEETS. *|eo/|e)\¢? 
Sidi es 8 wi gl al ws . 
Sigizief sisisaial- 
Width. LENGTH. Extras in Cents per Pound for Sizes and 
Weights Other than Base. 
Not 1 th 72 ¢ 
- ._— Base Bose Bose Base + 61 14 2 24 
— 
2 Longer than 72 inches. sé “ ‘ - 2 
ES Not longer than 96 inches. 7 : ) | 2 fe 44 
o& Longer than 96 inches. «<<< | 
Zs Not longer than 120 inches. 3 | 2 3 5 7 
Longer than 120 ins. se 46 | 14 
Not longer than 72 
tae inches. aaa Tas Base Base | 2 3 4 6 
ak .| Longer than 72 inches. 
goss Not longer than 96 inches. - "7 wis ™ ] 2 4 6 8 
~~ S a 
aS Longer than 96 inches. 
- < & £| Not longer than 120 inches. sol las | 2 3 4 
s—. Longer than 120 inches. | ¢¢ | 2 3 
Not longer than 72 
S28 inches, am Base | 2 3 4 6 8 i] 
ae .| Longer than 72 inches. | 
sess Not longer than 96 inches. saad Se | 3 4 5 7 9 
~os o— 
=~ S| Longer than 96 inches. | | 
o 5 §&! Not longer than 120 inches. wcll Toe 4 6 9 
cis 
=~ | Longer than 120 inches. | ** | 3 6 
Not longer than 72 | 
2-32 inches. 5 Bis: | 3 5 7 9 | | 
° 
28 Longer than 72 inches. es | 66 
Ss5% Not longer than 96 inches. 2 4 7 10 
=~) Longer than 96 inches. | ¢, | 3 6 
© g $4) Not longer than 120 inches. 
B=s Longer than 120 Inches. | 2 4 8 
R Not longer than 96 
Ssss inches. bose | 3 8 
aoa; —— a 
~ .to| Longer than 86 inches. 
ce oe Not longer than 120 inches.| “* 2 5 10 
ESES) Longer than 120 inches. | | 3 8 
| Not longer than 96 
as bE inches. | 3 6 
ao07| 
~"_=@! Longer than 96 Inches. 
ne | ES! Not longer than 120 inches. 2 4 7 
= 2e 
BEES) Longer than 120 inches. | 35.9 
ae 
S235 
~~ see 
ts =! Not longer than 120 inches. 4 6 
SEs 


The longest dimension in any sheet shall be considered at its length. 


CIRCLES, 8 IN. DIAMETER AND LARGER, SEGMENTS AND PAT- 
TERN SHEETS, advance 
Ce. te ee We viccu dvencccencncctoecdsex 

CIRCLES LESS THAN 8 IN. DIAMETER, advance 
of Sheet Copper required to cut them from............. 

COLD OR HARD ROLLED COPPER, 14 oz. per square foot and heavier 
advance per pound over foregoing prices............ Par eaARe ee 

COLD OR HARD ROLLED COPPER, lighter than 14 oz per square 
foot, advance per pound over foregoing prices............. be 

COLD ROLLED ANNEALED COPPER, the same price as Cold Rolled 
Copper. 

ALL POLISHED COPPER, 20 in. wide and 
foot over the price of Cold Rolled Copper....... 

ALL POLISHED COPPER, over 20 in. wide, advance 
the price of Cold Rolled Copper...... 


under, advance per square 

per square foot over 

For Polishing both sides, double the above price. 

The Polishing extra for Circles and Segments to be charged on the full 
size of the sheet from which they are cut. 

COLD ROLLER COPPER, prepared suitable for 
and extras as [Polished Copper. 


ALL PLANISHED COPPER, advance per square foot over the prices for 
Polished Copper ‘ i 


polishing, same prices 


ZINC— Duty, sheet, 15%. 
Carload lots, standard sizes and gauges, at 
Casks, jobbers’ prices......... ...... 
Open casks, jobbers’ prices 


mill .8.50 basis 


2c 


Cents per Ib 
lesa 8% 


c 
ie 


&ihe 
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PRICES ON BRASS MATERIAL—MILL SHIPMENTS. 
In effect October 1, 1914, and until further notice. 


To custome 


rs who buy over OO lbs per year 
Net ba r 
High Brass I Brass Bronz 
= x 12 $0.14 $0.15 
1 14% 15 
K 12 14% 16 
Braz tubing 17 19% 
Ope im tut 17 19% 
Ang ind | 19% 
0% dis nt from all extras as shown in Brass Manufacturers’ Price List. 
NET EXTRAS FOR QUALITY. 
Sheet—Extra spring, drawing and spinning brass 1c. per lb. net advance 
. Best spring, drawing and spinning brass — = ~ & - 
Wir Extra spring and brazing wire ye. ** ** 
Best spring and brazing wire le. o « . 
I tomers who buy 5,000 Ibs r less per year 
Net base per Ib 
gh ss I Press Bronze 
> t $0.14 $0.15% 30.1614 
Wire 133 15% 16% 
Rod 1% 16% 17% 
Brazed 1 Isl, 4 
finer s g 1s : 7 
Angl and ha plais Isl 
Net extra as shown in Brass Manufacturers’ Price List 
NET EXTRAS FOR QUALITY. 
Sheet-—Extra spring, drawing and spinning brass.... %4c. per lb. net advance 
Best spring, drawing and spinning brass —_— - = ™ 
Wire Extra spring and brazing wire.. 4c a si 
Best spring and brazing wire le Fe 
BARE COPPER WIRE—CARLOAD LOTS. 
SOLDERING COPPERS. 
0) s nd one roe 18 per ll base 
100 it to iH t in or order 1% ® 
Les than 1 “1 
PRICES FOR SEAMLESS BRASS TUBING. 
From 14% to 3% O. D. Nos. 4 to 13 Stubs’ Gauge, 16c. per Ib 
Seamless Copper Tubing, 19%c. per Ib 
For other sizes see Manufacturers’ List. 
PRICES FOR SEAMLESS BRASS TUBING Iron Pipe Sizes. 
Iron pipe sizes with price per pound 
_ \% am ly % 114% 1% 2 2% 8 3% 4 4% 5 
24 23 18 17 16 16 16 16 16 16 1¢€ 17 13 20 22 23 
PRICE LIST OF IRON LINED TUBING—NOT POLISHED. 
-—Per 100 feet 
Brass Bronze 
% Inch $8 $v 
& inch s 9 
% inch 10 11 
% inch 12 13 
% inch 14 15 
1 inch 18 20 
1% inch 22 24 
1% inch ii . —— a) 27 
1% inch 32 35 
1% inch 45 48 
2 inch 56 69 
Disc« 
PRICE FOR TOBIN BRONZE AND MUNTZ METAL. 
I I ii 17 net 
Muntz } M s thing (14” x 4 13 
Rectar lar sl ts ot r than S! thing 1¢ 
Rod 13 
Above are for 100 s r more I t 
PLATERS’ METALS 
Plat } ‘ 1 net 
German silver platers’ bars dependent on the percentage of nickel, quan 
tity and general character of the order 
Platers’ metal, so called, is very thin metal not made by the larger mills 
and for which prices are quoted on application to the manufacturers. 
PRICES FOR SHEET BLOCK TIN AND BRITANNIA METAL. 
Sheet Block Tin—18” wide or less No. 26 B. & S. Gauge or thicker 100 
ibe. or more 5c. over Pig Tin 50 to 100 Ibs. 6c. over, 25 to 50 Ibs. &c. over 
leas than 25 Ibs. 10c. over 
No. 1 Britannia—18” wide or leas No. 26 B. & 8S. Gauge or thicker, 100 
Ibs. or more 4c. over Pig Tin 50 to 100 Ibs. Se. over, 25 to 50 lbs. 7c. over, 
less 25 lbs. 9c. over 


Above prices f. o. b. mill. 


Prices on wider or thinner metal on request 


PRICE SHEET FOR SHEET ALUMINUM—B. & S. Gauge. 


Width. Less than 
Gauge. Inches. 1 ton. 500 Ibs. 50 Ibs. 50 Ibe. 
BP CE WON. occa ccicoviosne 3-30 30c. 34c. 36c. 38e. 
8-30 32c. 35c. 37c. 39¢. 
21 to 24 inclusive .....ccceoces 30-48 33e. 37c. 39c. 4ic, 
48-60 39c. 40c. 42c. 44c. 
ee OP énvstacenenensnoendees 3-30 33c. 36c. 88c. 40c. 
30-48 35c. 38c. 40c. 42c. 
— 8 84©«‘<seddasntenteoanens 3-30 36e¢. 837c. 89c. 4l1c. 
30-48 39c. 40c. 42c. 44c. 
7. § dnnanmnestesaaieans 3-30 37c. 88c. 40c. 42e. 
30-48 40c. 4lic. 43c. 45ce. 
— ere ern re re 3-30 3&c. 39c. 41c. 43c. 
30-48 42c. 43c. 45c. 47c. 
TO. «Hin indbeiee eee denen aunene 8-30 39c. 40c. 42c. 44c. 
The above prices refer to lengths between 2 and 8 feet. Prices furnished 
by the manufacturers for wider and narrower sheet. N« charge for boxing. 
F. 0. B. Mill. 


PRICE LIST SEAMLESS ALUMINUM TUBING. 


STUBS’ GAUGE THE STANDARD. 
Outside Diameters. 


SIZES CARRIED IN STOCK. 
BASE PRICE, 24 Cents per Pound. 








d ae s a « 
. & , : : . , Ss 6 a S , g > q 
a a a a s a = == = _ = os - «- 
ai © = — nsbs = = § 4 ~~ at & es) & “oF &§ a 
~“ £ FF KReReRe ae we ee ketelCUCcelUrelU a 
11, 120 26 23 13 19 9 8 15 22 
12 109 25 14 
14 .0O83. ‘ ae . 16 ie em we 
16. .065 -- 27 26 26 23 22 2 20 20 20 26 30 36 
18. .069. . ‘ -- 82 29 28 27 24 25 25 25 “ee. -. ae we 
20. .085. 116 45 38 33 32 31 29 28 29 29 29 30 37 48 ST &@ 
21. .032 on ee — ee as os o2 
22. .028. 137 97 47 41 7 36 SM 8 ti«w#w 44 
24 022. 187 132 107 87 78 72 61 59 65 
Prices are for ten or more pounds at one time. For prices on sizes not carried 
in stock send for Manufacturers’ List. 
PRICE LIST FOR ALUMINUM ROD AND WIRE. 
Diameter 00 to No. No. No. No. No. No. No. No No. No. No. No. 
B. & 8S. G’ge No. 10. 11. 12. 13. 14 15. 16. 17 18 19. 20. 21. 22. 
Price per Ib.... 33 33% 383% 34 34% 35 35% 36 37 88 39 44 47 


BASE PRICE GRADE “B” GERMAN SILVER SHEET METAL. 





Quality Net per Ib Quality. Net per Ib. 
SP: wivtevesadsnsnsaeneunaeen 18\c. DP acteseveteevumeedsanewte 22% c. 
Dad. skcntésosesseadonnnas enka 20¢ S BD. eghcddecevecnessseusgnnes 23%c 
SRS Sele es ST ee, re RR SS 25'ee. 
BM ccccccccecccccseeceseoses SEUNG. | STR. Sodrcccoseocvocctecescecs 33% 
15% chen Kedseeeoeoeane. Se POE cheers dveensceardvasdsnads 89% 
GERMAN SILVER WIRE. 
Quality. Net per Ib. Quality. Net per Ib 
5% ... cwiccai een 19\c. haa ne os og Ret a 2614¢ 
8% . + abn eeenieh eee DD. ccthtretpeceksaconeveeenne 27%e 
109 ickpaveisaduses ae SE echt as vaaccewen Caeaedl 29%e 
BUD cvetevecevasvandewasaeseon 2414¢ BED evenucewesessssouadesvées 45\%4c 
The above Base Prices are subject to additions for extras as per lists 
printed in Brass Manufacturers’ Price List and from such extras 50% discount 
will be allowed The above base prices and discounts are named only to 


wholesale buyers who purchase in good quantities 
considerably higher 


Prices on small lots are 


PRICES OF SHEET SILVER. 


Rolled sterling silver .925 fine ts sold according to gauge quantity and 
market conditions. No fixed quotations can be given, as prices range from 
le. below to 4c. above the price of bullion. 

Rolled silver anodes .999 fine are quoted at 2\%c. to 3%c. above the price of 
bullion. 





